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Foreword

he marine transportation system contributes to U.S. economic growth,

enhances global competitiveness, and supports national security objectives.
The marine transportation industry, with its extensive network of waterways, ter-
minals, and ports, plays a critical role in both domestic and international trade, pro-
vides enormous travel and recreational opportunities, and employs hundreds of
thousands of people in transportation services and related industries, such as ship-
building and repair. Throughout our nation’s history, the maritime industry has
also played an important role in supporting national security objectives by main-
taining an active core of U.S. flagged and crewed vessels for defense-related opera-
tions throughout the world.

This report is a cooperative effort of the Bureau of Transportation Statistics (BTS),
the Maritime Administration (MARAD), and the U.S. Coast Guard (USCG) in the
U.S. Department of Transportation (USDOT), with contributions from the U.S.
Army Corps of Engineers. It is the result of an ongoing effort by BTS, MARAD,
and USCG to provide comprehensive and relevant maritime-related statistics and
information to decisionmakers at all levels of government and in private industry.

This report addresses USDOT?’s five strategic goals: to promote safety, improve
mobility, advance economic growth, protect human and natural environments, and
strengthen national security. The report covers major trends in maritime trade,
transportation, and shipbuilding, and reviews the marine transportation industry’s
contribution to the U.S. economy, its safety record, and environmental impacts. It
also discusses national security, advances in navigation technologies, and key infor-
mation and data gaps.

Ashish K. Sen Clyde J. Hart, Jr. Admiral James M. Loy
Director Administrator Commandant

Bureau of Transportation Maritime U.S. Coast Guard
Statistics Administration
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Summary

MARAD

he U.S. water transportation industry serves the needs of both international and

domestic commerce. It comprises companies that carry freight or passengers
on the open seas or inland waterways as well as companies that offer lighterage and
towing services, operate canals and terminals, charter vessels, handle cargo, and
build and repair ships. A variety of public agencies at all levels of government affect
the water transportation industry, including port authorities, state departments of
transportation, and national and international regulatory bodies.

This report describes major trends in the 1990s that affect the commercial water
transportation industry, which provides vital freight and passenger travel services in
international and domestic markets and port and cargo-handling services. It also
describes the role and performance of the U.S. shipbuilding and repair industry and
discusses the water transportation industry’s contribution to the U.S. economy.

Considerable attention is devoted to maritime safety and environmental goals of the
U.S. Department of Transportation (DOT) and its lead agency in these areas, the U.S.
Coast Guard (USCG). In addition, the critical roles of the U.S. maritime industry
and certain DOT programs, particularly those of the Maritime Administration
(MARAD) in meeting our national security requirements, are explored in chapter 5.

Advances in navigation technology and relevant cooperative research programs are
described in chapter 6. Reflecting the axiom that good analysis requires good data,
the final chapter highlights relevant data issues.
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WATERBORNE TRADE AND TRANSPORTATION SERVICES

Overall, world waterborne trade increased by 3.8 percent annually (on a tonnage
basis) during the 1993-97 period to a total of 5.3 billion metric tons in 1997.
Tankers, dry-bulk, and general cargo ships, such as containerships, are the three
principal vessel types operating in deep-sea trades.

The steady growth in world waterborne trade contributed to increased earnings for
merchant vessels in the mid-1990s, although recently earnings for container and
dry-bulk vessels have fallen because of a sharp increase in fleet capacities.

At the end of 1997, the world
merchant fleet amounted to 656
million deadweight tons (dwt).
The largest growth in fleet capaci-
ty occurred in the containership
fleet, due largely to the deploy-
ment of large (4,000+TEUs (twen-
ty-foot equivalent units)) contain-
erships in mainstream trades,
which are dominated by global
shipping alliances.

Many major containership opera-
tors offer shippers global service
packages, with operations on all
major routes (U.S.-Far East, U.S.-

Stacked high with containers, a containership is pushed through Charleston Harbor, Europe, and Europe-Far East),

Charleston, South Carolina. Containers are measured in twenty-foot equivalent units (TEUs)— .

the total length of the container divided by 20. A 48-foot container equals 2.4 TEUs. SuPPler_nemed by operations or
operating agreements covering

north-south and intra-regional trades. Containership capacity (measured in TEUs)
deployed in round-the-world and tricontinental services increased by 103 percent
from 1993 to 1997, while containership capacity involved in vessel-sharing agree-
ments grew by 108 percent during the same period. By year-end 1997, vessel-shar-
ing agreements covered 73 percent of world containership capacity.

The dry-bulk segment of the fleet increased over the 1993-97 period. The most pro-
nounced increase occurred in 1996 and 1997 in response to a temporary 1995 surge
in U.S. grain exports and freight rates. The tanker segment experienced only mod-
est growth. Much of the new tanker construction that did occur was to replace old
single-hull vessels with double-hull tankers to comply with oil spill prevention reg-
ulations promulgated by the United States and the International Maritime
Organization (IMO).

In terms of vessel registrations, 57 percent of the world merchant fleet in 1997 were
registered under open registries (vessel owners are not citizens of the flag state), up



from 50 percent in 1993. Four of the top five national flag states (based on dead-
weight tons) are open registries: Bahamas, Liberia, Panama, and Malta. The United
States ranks 11th. The picture shifts dramatically in terms of fleet ownership where
the top five countries are Japan, Greece, the United States, Norway, and the United
Kingdom. Citizens or firms from these five countries own 26 percent of the world
merchant fleet.

Global Outlook

World deep-sea trade growth, projected at 3 to 4 percent per year over the 1998-02
period, will generally exceed fleet growth (1 to 2 percent per year) and improve
earnings for water carriers.

Tanker fleet growth is expected to be limited as an aging fleet continues to be
phased out by regulatory requirements for double-hull vessels. (At year-end 1997,
only 21 percent of the world’s tankers were equipped with double hulls.) With the
expansion of global refinery capacity in crude oil producing areas (Middle East and
Asia), it is expected that the product tanker fleet will grow more rapidly than the
crude oil tanker fleet, and that the average size of product tankers will grow in
response to long-haul shipping requirements.

Over the 1998-02 period, it is anticipated that growth for the dry-bulk segment of
the fleet will be limited by the recent surge in dry-bulk fleet capacity and limited
growth in world primary product trades. The containership fleet is expected to
continue to grow at a significantly higher rate than other vessel types as still larger
containerships are introduced into mainstream east-west trades and continue to
replace traditional breakbulk ships in world liner trades. The containerization of
fleets will be most rapid in intra-regional trades.

U.S. Foreign Waterborne Trade

In 1997, U.S. foreign waterborne trade amounted to 1,071 million metric tons,
accounting for about 21 percent of global waterborne trade. Between 1993 and
1997, U.S. foreign waterborne trade grew 4.6 percent per year on average.
However, growth-rate averages can hide considerable fluctuation between years.
For example, U.S. dry-bulk trade achieved a 6.2 percent annual growth rate
between 1993 and 1997 because of a recovery in U.S. grain exports late in the
review period. However, U.S. tanker trades increased by only 2.9 percent per year
during the same period. U.S. tanker imports declined in the mid 1990s, due pri-
marily to an increase in world petroleum prices and draw-downs in domestic
stocks, but recovered with the 1996-97 decline in crude oil prices.

Overall, U.S. foreign waterborne trade, measured in metric tons, is expected to
grow at 3 to 4 percent per year for the period 1998-02, down from 4.6 percent per
year for the 1993-97 period, reflecting the impact of the Asian crisis and the matur-
ing of U.S. container trades.

Summary < xi
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U.S. waterborne trade accounted for 29 percent of global trade in 1997 in terms of
ton-miles (demand for vessel services), significantly higher than the U.S. share of
global trade in terms of metric tons.

U.S. Domestic Freight Trends

From 1993 to 1997, U.S. domestic waterborne trade increased by only 1.0 percent
a year to a total of 1,010 million metric tons. In 1997, carriers serving this market
segment moved 244 million tons of freight between U.S. ports on the deep seas, 655
million tons on the inland waterways, and 111 million tons on the Great Lakes.

Of the 244 million metric tons moved in domestic deep-sea trade in 1997, petrole-
um products and crude petroleum accounted for 41 and 31 percent, respectively.
Container cargoes move primarily in noncontiguous trades (U.S. mainland to
Alaska, Hawaii, Puerto Rico, and Guam) on both self-propelled and barge vessels.

Total cargo moving in domestic deep-sea trades has been declining steadily in the
1990s, reflecting a drop in Alaska North Slope crude oil shipments. The decline is
expected to continue over the 1998-02 period.

The fleet serving U.S. domestic deep-sea trades in 1997 included 39 dry-cargo ves-
sels (800,000 dwt), 122 tankers (8.2 million dwt), 3,393 dry-cargo barges (4.8 mil-
lion dwt) and 669 tank barges (3.4 million dwt). Barges carried 86 percent of deep-
sea cargoes moved less than 500 miles, while self-propelled vessels carried 91 per-
cent of the metric tons moved in trades greater than 1,500 miles.

In 1997, barges transported 96 percent of the tonnage that moved on inland water-
ways. The primary commodities were coal, petroleum, crude materials, and farm
products. The projected growth rate for inland waterways trades (2 percent per year)
is higher than actual performance for the 1993-97 period (1.5 percent per year), large-
ly because of an expected increase in domestic consumption of eastern coal.

As of year-end 1997, the inland-barge fleet consisted of 26,008 dry-cargo barges
(35 million dwt) and 3,400 tank barges (6.9 million dwt). Total inland-barge
capacity increased by 6.2 percent from 1995 to 1996, the largest annual increase in
capacity since 1980-81. The 1996 increase was largely a function of the 1995 surge
in barge freight rates that limited dry-cargo barge scrapping and led to a sharp
increase in orders of new dry-cargo barges for delivery in 1996 and 1997.

In 1997, 111 million metric tons of domestic cargo moved on the Great Lakes. The
major commodities moved were crude materials, coal and coke. More than 90 per-
cent of the overall trade is moved in dry-bulk ships, and this dry-bulk traffic is
expected to remain in the 104 to 105 million-ton range annually over the next five
years.

As of year-end 1997, the U.S. Great Lakes fleet consisted of 129 dry-cargo vessels
(1.9 million dwt), § tankers (20,000 dwt), 258 dry-cargo barges (400,000 dwt) and
41 tank barges (100,000 dwt). From 1993 to 1997, U.S. Great Lakes fleet capaci-



ty declined by about 2 percent per year. The decline of the fleet coupled with non-
declining traffic levels suggests increased fleet utilization and/or productivity in the
1990s, and these trends are expected to continue over the next five years.

In terms of passenger travel, there are two principal types of passenger vessels serv-
ing U.S. markets—cruise ships and ferries. In the 1993 through 1997 period, the
number of cruise passengers fluctuated from 4.5 million in 1993, reaching a low of
4.3 million in 1995, and then growing to 5 million in 1997. One projection antic-
ipates growth over the 1998-02 period, reflecting the continued introduction of new
ships and industry consolidation.

Within the ferry segment, fast ferries (vessels capable of speeds of at least 25 knots)
accounted for only 7.4 percent of total ferry traffic. However, the fast-ferry mar-
ket represents a growth area in the future as fast ferries continue to replace con-
ventional ferries on existing routes and new longer haul routes are established.

Port and Cargo-Handling Services

Port activity is widely dispersed throughout the world, with the top 25 ports
accounting for only 22 percent of vessel port calls. Of the top 25 ports, in terms of
port calls, only 3 are in the United States: Houston (17), New Orleans (18), and
Los Angeles (25).

Within the United States, there is considerable concentration among its ports, where
there are more than 1,900 terminals (on- and off-loading facilities) comprising more
than 3,100 berths. In 1997, the top 25 U.S. ports accounted for 81 percent of large-
vessel calls.

Concentration is even more evident in international container trade through U.S.
ports. The 25 leading container ports accounted for 98 percent of U.S. container
traffic in 1997. Three of the top five container ports are on the West Coast,
although South Atlantic ports have achieved the highest growth rates in recent
years.

Challenges affecting U.S. public ports include the construction of megaships, land-
side access issues, and global shipping alliances. Most U.S. ports are currently
unable to handle the largest new containerships, which have carrying capacities
ranging from 4,500 to over 8,500 TEUs with fully loaded design drafts of 40 to 46
feet. Thus, dredging becomes the paramount issue confronting U.S. ports ability to
handle these large ships.

The economics of these new vessels will mean fewer port calls for many ports and
in some cases the elimination of port calls altogether. Additionally, these ships will
impact terminal facilities because they will require larger cranes, berths, storage
yards, and improved information systems. Landside access will have to be improved
to handle the higher peak volumes of rail and truck traffic.

Summary < xiii
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USCG

Patrol boats, barges, tugs, and ferries are just some of the vessel types that comprise
substantial orderbooks for small and medium-sized shipyards.

Global shipping alliances pose another challenge for U.S. ports in that they are like-
ly to have greater leverage with ports in negotiating favorable tariffs, fees, financ-
ing, and services. For some ports, it will mean the loss of alliance business as a
direct port call or, at a minimum, a reduction in cargo and vessel calls. For other
ports, alliance business may reduce operating costs, expand trade route coverage,
and improve overall transit times.

U.S. SHIPBUILDING

As of December 31, 1997, the world orderbook for large merchant vessels was
2,604 vessels, totaling 57 million gross tons. Japan and South Korea account for
68 percent of the market, while the United States ranked 14th with a 1-percent mar-
ket share.

Despite the largest naval construction program in peacetime history, the commer-
cial segment of the U.S. shipbuilding industry reached a low point in the 1980s
when commercial orders dwindled. Since then, however, orders for U.S.-built ships
have increased somewhat as U.S. shipyards, faced with declining naval orders, have
sought out commercial work to survive. Even though naval orders are down, the
U.S. Navy is expected to continue to be the principal customer of the U.S. ship-
building industry.

The U.S. Major Shipbuilding Base (MSB) comprises 19 private shipbuilding and
repair shipyards, only 2 of which are involved in constructing large oceangoing
commercial vessels. More than 200 privately owned firms are involved in repair-
ing ships in the United States, competing aggressively in both the domestic and for-
eign markets. Of this total, only 73
yards have the capacity to handle
large vessels, and only 33 of these
have  drydocking  capabilities.
During 1998, U.S. shipyards deliv-
ered six commercial oceangoing
ships and two nonoceangoing ferries.

Small and medium-size yards are pri-
marily engaged in construction for
inland waterway and coastal opera-
tors. They build and repair small
vessels such as barges, tug and tow-
boats, offshore crew and supply
boats, ferries, casino boats, fishing
boats, military and nonmilitary
patrol boats, fire and rescue vessels,
and oil rigs. They have substantial



orderbooks, and several Gulf Coast yards have been expanding their facilities to
take full advantage of the thriving Gulf Coast oil and gas markets.

As of December 31, 1998, the U.S. shipbuilding and repair industry employed
100,300 people, a slight increase from revised 1997 figures. The 19 MSB shipyards
employ about two-thirds of the total shipbuilding and repair industry workforce.

For more than 40 years, MARAD has been involved in promoting the growth and
modernization of the merchant fleet and U.S. shipyards. Financial assistance to
U.S. shipowners and shipyards is offered principally through the Title XI Federal
Ship Financing program and the Capital Construction Fund program.

WATER TRANSPORTATION AND THE U.S. ECONOMY

In the 1990s, growth of real gross domestic product (GDP) from water transporta-
tion has been below that of other for-hire transportation services, except for the for-
hire trucking industry. This is a reflection of the heavy involvement of water carri-
ers in primary product trades (e.g., grains, crude oil, coal, and ores), which tend to
grow at lower rates than manufactures trades.

In the mid-1990s, real GDP from water transportation accounted for only about §
percent of real GDP from all transportation services. This low percentage can be
attributed partly to the fact that the United States has a persistent balance of pay-
ments deficit in the ocean freight account, and that freight rates per ton-mile for
waterborne shipments tend to be substantially lower than those for shipments by
other modes. In 1997, the water transportation industry had a $2 billion deficit in
its balance of payments.

Real GDP from water transportation is expected to increase at an average rate of
about 2 percent per year over the 1998-03 period, according to the Bureau of
Economic Analysis. This growth rate is less than the projected growth in interna-
tional waterborne trades but above the projected growth in domestic trades.

For water transportation, employment growth historically has not kept pace with
real GDP growth, an indication of increasing productivity. Consequently, employ-
ment is expected to increase by only about 1 percent per year from 1998 to 2003.
In 1997, employment in the for-hire water transportation industry was 187,000.

SAFETY AND THE ENVIRONMENT

Water transportation provides great economic benefits, mobility, and recreational
opportunities, but it also creates unintended consequences, such as fatalities and
injuries due to accidents, and environmental damage. Hence, promoting safety and
protecting the environment are key goals in DOT’s strategic plan.

Summary < xv
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Safety

Marine transportation accidents can result not only in loss of life, but also costly
damage to ships, cargo, surrounding infrastructure, shoreline property, and the
environment. The principal causes of waterborne accidents are human factors,
equipment failure, adverse weather, and hazardous situations. The USCG collects
extensive data on accidents, fatalities, injuries, property damage, and pollution. As
part of DOT’s efforts to reduce or prevent such occurrences, the USCG is looking
at risk exposure measures to develop profiles of situations or locations where inci-
dents are likely to occur.

In commercial shipping, one of the major problems in selecting an exposure meas-
ure is that the nature of the risk varies according to the type of water the vessel is
navigating, such as coastal, deep sea, or inland waterways. For recreational boating,
risk exposure is difficult to quantify because it is a discretionary activity, the primary
goal of which is to spend time on the water rather than travel from one point to
another. Most fatalities, injuries, and accidents on the water involve recreational
boating, which has increased over the past several years. Despite significant recre-
ational boating safety efforts, 8,047 recreational boating accidents, involving 11,396
boats, were reported in 1997, with 821 fatalities. For three out of five recreational
boats involved in accidents between 1985 and 1994, human factors were considered
the cause. Alcohol is a major factor and is generally underreported in statistics.

One-third of new recreational boat sales in the United States are for personal water-
craft (PWC). PWC are the only type of recreational watercraft for which the lead-
ing cause of fatalities is not drowning. On an exposure-adjusted basis, injury risk
is considered higher for PWCs than for open motorboats, canoes, and kayaks.

USCG and MARAD Safety-Related Operations and Programs

The USCG is the lead DOT agency responsible for maritime safety. Between 1993
and 1997, the USCG was involved in more than 47,000 search and rescue cases, on
average, each year. The USCG estimates that these operations saved about 5,000
lives annually.

Since 1913, the year after the RMS Titanic disaster, the USCG has participated in
the International Ice Patrol (IIP) to detect icebergs and warn ships of their location
in North Atlantic shipping lanes. Since establishment of the IIP, no vessels have
been lost to icebergs within the IIP patrol area. The 17 signatory nations fund the
IIP in proportion to their share of total tonnage transiting the North Atlantic area
during the ice season.

The USCG, in cooperation with the maritime industry, has also developed the
Prevention Through People program to promote maritime safety and environmen-
tal protection. As part of this program, the USCG devotes more than 40,000 oper-
ational hours each year on boating safety activities.



Another safety-related initiative,
called the International Mari-
time Information Safety System,
is a joint USCG/MARAD effort
designed to capture causal infor-
mation and lessons learned
about near collision situations,
near pollution events, and other
unsafe occurrences; and related
precursor events (hazardous sit-
uations) such as crew fatigue,
equipment maintenance/failure,
communication failure, and pol-
icy and procedural issues. The
goal is to identify system vulner-
abilities and weaknesses before
failures or accidents occur.

Environment

A key challenge for the U.S. maritime industry is to meet the growing demands and
diverse needs of waterborne transportation while protecting environmentally sensi-
tive harbors, coastal areas, and marine resources. Among the principal environ-
mental concerns are the dredging of navigation channels and managing the dispos-
al or beneficial use of dredged material, oil spills, air pollution from ships, and anti-
fouling paints.

Most ports and harbors are not deep enough for the newest vessels, and they
require periodic dredging to maintain depths. As world trade increases and ship-
ping practices and technology evolve, many ports may need deeper and broader
channels and harbors.

The U.S. Army Corps of Engineers (USACE) and U.S. port authorities are respon-
sible for dredging. U.S. Ports spent $129.4 million on new construction and mod-
ernization/rehabilitation dredging in 1997. From 1992-97, the USACE dredged an
annual average of 273 million cubic yards of sediments in ports and harbors at a
cost of $542 million per year.

Oil spills can have major impacts on nearby ecosystems, aquatic species, wildlife,
and birds, but the extent and severity of environmental contamination vary greatly
with the location and size of the spill. The total number of reported spills from self-
propelled vessels and barges in U.S. waters increased from 1986 to 1995, while the
volume and number of large spills declined. This is attributable to a stricter regu-
latory environment, definitions regarding spills, and increased awareness by cus-
tomers and vessel facility operators.

Summary < xvii
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In recent years, new technologies have improved the USCG’s ability to detect oil
spills, especially at night. These technologies enhance the efficiency of environmen-
tal protection efforts in two ways. They allow oil-spill cleanup activities to take place
during nighttime hours, and they also enable USCG units to actively survey areas for
illegal oil dumping at night, a time when the risk of illegal oil discharge is greatest.

The prevention of air pollution from ships and recreational watercraft has also
become the focus of treaty, legislative, and regulatory activities at both the nation-
al and international levels. Recreational gasoline-powered marine engines are a
major source of nonroad hydrocarbon and nitrogen oxide emissions.

In 1990, the International Maritime Organization (IMO) Marine Environment
Protection Committee recommended that governments adopt measures to eliminate
the use of antifouling paint containing tributyltin (tbt), a harmful compound of tin
(organotin) that acts as a biocide. Several countries, including Japan, have already
banned its use for most ships. A draft resolution is to be submitted to the IMO
Assembly by November 1999 that would ensure a global prohibition on the appli-
cation of tbt and other organotins by January 1, 2008.

Environment-Related Programs

Several federal programs and activities address environmental concerns. They
include the Port State Control (PSC) program, fisheries enforcement in conjunction
with the National Marine Fisheries Service in the U.S. Department of Commerce,
aquatic nuisance species control, and the artificial fish reef program.

The United States uses the PSC program to ensure that non-U.S.-flag vessels calling
at U.S. ports adhere to U.S. safety and environmental standards. The U.S. system,
which is copied by many nations around the world, uses a risk-based targeting
methodology to select vessels for boarding as a means of eliminating substandard
vessels from the nation’s waters. According to the USCG, other countries flagged
95 percent of all passenger ships and 75 percent of all cargo ships entering the
United States.

Seventeen European nations and Canada have signed a Memorandum of
Understanding (MOU) on Port State Control, covering the coastal waters of the
North Atlantic and Mediterranean Sea. PSC inspections are conducted to ensure
that ships are seaworthy, do not pose a pollution risk, provide a healthy and safe
working environment, and comply with relevant international conventions. Under
PSC, substandard vessels can be detained while they are within the waters of the
PSC nation. The United States is not a member of any PSC MOU.

In addition to ensuring that vessels do not pose a safety and/or environmental risk,
the USCG works closely with National Marine Fisheries Service in the Department
of Commerce in enforcing fisheries law. The USCG is the only agency with the mar-
itime authority and infrastructure to project its federal law enforcement presence in



the Exclusive Economic Zone, which consists of 3.3 million square miles of ocean
and 90,000 miles of coastline. It is estimated that commercial and recreational fish-
eries annually contribute an estimated $30 billion to the U.S. economy.

The USCG also enforces marine sanctuary regulations to protect designated areas
and is taking steps to slow the spread of aquatic nuisance species via ships’ ballast
water. Invading nuisance species, such as the Zebra Mussel, European Ruffle, and
Spiny Water Flea, cause economic and environmental impacts. Recently, the USCG
published regulations and guidelines on the exchange of ballast water with open
seawater that covers all U.S. waters.

NATIONAL SECURITY

The United States has a strong interest in maintaining a U.S.-flag merchant fleet that
can support economic and national security needs in times of political or econom-
ic turmoil. Throughout this nation's history, many programs have been instituted
to meet these needs, ranging from the Ocean Mail Contracts of the middle and late
19th century to the direct subsidy programs of recent decades, such as the Maritime
Security Program (MSP) administered by MARAD, and military deployment sup-
port provided by the USCG.

The MSP is designed to maintain an active core of privately owned, U.S.-flagged,
and U.S.-crewed dry-cargo vessels that meet national security requirements while
maintaining a competitive U.S.-flag presence in international commerce. Created in
1996, the program helps preserve a skilled American seafaring labor base to crew
both the government-owned strategic sealift fleet and the U.S. commercial fleet in
peace and war.

MARAD has awarded MSP operating agreements to 10 U.S.-flag operators, cover-
ing 47 commercial vessels. The 10-year program (through FY 2005) provides for
the payment to participants of up to $100 million annually ($2.1 million per ship)
for operations in the U.S. foreign trade.

Like the MSP, the Voluntary Intermodal Sealift Agreement (VISA) provides the U.S.
Department of Defense (DOD) with access to U.S. commercial intermodal capacity
to move ammunition and other cargo during contingencies while minimizing dis-
ruptions to commercial operations. By partnering with the U.S. commercial mar-
itime industry, the U.S. government also ensures access to the global intermodal net-
work, which includes management services, terminals and equipment, and commu-
nications and logistics systems as well as a cadre of well-trained, professional sea-
farers and shore-side employees.

VISA was authorized in 1997 and jointly developed by MARAD and the
Transportation Command (USTRANSCOM) in DOD. The FY 1999 VISA fleet
comprising 35 U.S.-flag commercial vessel-operating companies and 109 oceango-
ing commercial dry-cargo liner vessels, which represents 80 percent of the total

Summary <« xix



xx »  Maritime Trade & Transportation 1999

U.S.-flag commercial dry-cargo fleet; 22 VISA/DOD chartered ships; 141 oceango-
ing tugs; 100 oceangoing barges; and 52 offshore supply vessels.

The National Defense Reserve Fleet (NDRF) is another program that supports DOD
during national emergencies. The NDRF has been activated several times since the
1950s. MARAD is responsible for maintaining vessels in the NDRF so they can be
activated quickly and at minimum cost. Currently, the NDRF consists of 258 vessels,
primarily dry-cargo ships, with some tankers and other types of vessels.

As of March 1999, 91 ships of the NDRF have been designated to form a special
fleet known as the Ready Reserve Force (RRF). The RRF was created in 1976 to
support the rapid worldwide deployment of U.S. military forces. It is structured to
maintain surge shipping and resupply capability available on short notice to sup-
port military deployment before commercial ships can be marshaled. RRF ships are
maintained in a specified 4- to 30-day readiness status at a reserve fleet site or des-
ignated outport. The National Port Readiness Network was formed in 1994 to
encourage the exchange of deployment information between military personnel
responsible for the logistics of moving a unit and the unit itself. This information
is vital to identify lift requirements, port capabilities, cargo staging areas, and
potential commercial disruption impacts.

DOD evaluates its requirements and selects the participating ports. Eighteen ports
have thus far been selected for use during a deployment, and each has received a
nonbinding planning order. MARAD is the lead agency for ensuring port readiness.

A major component of the USCG mission is national defense. The USCG performs
a wide range of defense-related duties for the U.S. Navy, such as convoy escorts,
search and rescue and salvage operations, surveillance and interdiction, boardings,
and aids to navigation. Other defense-related activities include maritime intercep-
tion operations, port security and defense, and Maritime Defense Zone operations.
In 1997, the USCG devoted more than 3,000 resource (vessel or helicopter) hours
to military operations and port security in the Coastal Zone.

NAVIGATION TECHNOLOGY

Major technological advances in navigation have occurred in recent decades, con-
tributing to vessel safety and environmental protection through avoidance of vessel
collisions and groundings. Charting advances include the use of aerial photogra-
phy, electronic devices, and computer software to replace paper charts. Another
technological advance is the use of electronic navigation aids, which use satellites to
provide real-time position information to mariners. The Electronic Chart Display
and Information System (ECDIS) uses the differential Global Positioning System to
provide mariners with real-time position fixing displayed on an electronic chart.
ECDIS and other electronic chart systems have the potential to help navigators
avoid collisions and groundings.



Ten regional ship pilot’s organiza-
tions are evaluating the utility of a
new electronic piloting technolo-
gy, called the Portable Pilot Unit
(PPU). The PPU combines three . )
systems—the satellite-based Dif- ' l_‘l\
ferential Global Positioning Sys- o
tem, an electronic chart system,
and automated surveillance—to
enable more precise own-ship
navigation.

In the United States, thousands of
electronic devices assist mariners
in navigating waterways. These
navigation aids are classified as

The Radionavigation Aids Program provides continuous, all-weather capability
through the use of radio beacons, LORAN, and the Global Positioning System.
Short-range aids physically mark waterways with sound and visual signals to warn
of danger and mark safe waters. The USCG maintains about 50,000 short-range
aids to navigation, and private interests maintain a similar number.

New technological advances in traffic management systems have promoted the safe
and orderly flow of traffic in and out of a port or waterway. The USCG operates
the Vessel Traffic Service (VTS) in nine major U.S. ports and shares responsibilities
with the state of California at the Port of Los Angeles/Long Beach. Worldwide,
there are more than 130 VTS’s now in operation, with many more in the planning
stages. The VTS provides information on the location of vessels, navigation dis-
crepancies, hazards to navigation, weather reports, and other vital information to
participating vessels.

Other traffic management technologies include the Automated Identification
System (AIS) and the Physical Oceanographic Real-time Systems (PORTS). AIS is
a shipboard broadcast transponder system that is capable of sending information
on a ship’s identification, position, heading, ship length, beam, type, draft, and haz-
ardous cargo to ships and to shore. The USCG is supporting international efforts
to complete Universal AIS standards and institute carriage requirements for ships
nationally and internationally as early as July 2002. PORTS provides information
on currents and water levels and help safe transits.

Summary < xxi

9Isn

Although buoys, lighthouses, and paper charts are still an integral part of maritime naviga-
tion, major technological advances in electronic charting, radionavigation, and global
either radionavigation or short- positioning systems have greatly improved traffic management and open-sea navigation.

range aids.
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DATA ISSUES

Consistent and detailed data on trade volume, cargo flows, and vessels are basic to
measuring demand for maritime transportation facilities and services. Although
several sources of world seaborne trade data are available, they can vary by as much
as 20 percent because of differences in coverage.

Ton-miles, which are widely used as a measure of demand for freight transportation
services, are not yet available in official U.S. foreign waterborne transportation sta-
tistics. U.S. foreign cargo movement data have traditionally been presented in
terms of liner, tanker, and tramp services. However, this categorization does not
adequately reflect movement of various commodity groups, and there is a growing
demand to publish trade flows by vessel types.

Moreover, there is a need to harmonize coding and standardize definitions for geo-
graphic representation of places. Currently, multiple coding schemes are used to
represent ports and countries in transportation data.

Several of the weaknesses in current official transportation data can be traced to the
fact that trade documents do not contain accurate transportation details. A major
data gap remains regarding accurate inland U.S. origin/destination data which are
critical for intermodal analysis.

With respect to vessel inventory data, there is a need to precisely define size and type
categories, and to achieve consistency among databases. There is also a need to deal
with issues related to fundamental data concepts such as supply surplus, vessel own-
ership, and transport operator nationality. The International Maritime Statistics
Forum has provided a common comparison framework for vessel types with its
International Classification of Ships by Type, and has undertaken similar work with
respect to ownership and nationality issues. Cooperative efforts also have been
undertaken by the USACE and MARAD to improve data on vessels under construc-
tion, while the USACE and USCG are working to reconcile their fleet databases. To
more accurately portray the true size and complexity of the U.S. fleet, a new frame-
work for presentation of MARAD?’s U.S. fleet statistics has been developed.

With respect to USCG information, several data issues have been identified. These
include the overstatement of lives and property saved in its Search and Rescue data,
estimation errors in maritime worker fatality data, and biases in oil spill removal
data. Current data used to measure reliability of equipment and personnel per-
formance tend to overstate the impact of a failed navigational aid because complete
system outages are rare and a single aid outage does not usually degrade a water-
way’s entire aid system.

Denominators of exposure need to be developed so that the level of risk can be com-
pared from year to year with the increase or decrease in the number of incidents
reported. Solely enumerating outputs can be misleading.



Currently, maritime data that might be used for evaluation of risk are not readily
available and are most often drawn from information collected from disparate
sources and for reasons unrelated to statistical applications. The results of calcula-
tions that combine data from different sources are themselves questionable and
often unreliable. To resolve these issues, the USCG has undertaken development of
new information systems to meet operational needs for more accurate and reliable
statistics.

Summary <xxiii



Waterborne Trade and
Transportation Services

MARAD

he U.S. water transportation services industry comprises companies that carry

freight or passengers on the open seas, the Great Lakes, or inland waterways as
well as companies that offer lighterage and towing services, operate canals and ter-
minals, charter vessels, and handle cargo. The major segments of the industry are
domestic and international freight transportation, passenger transportation, and
port and cargo-handling services. This chapter describes global trends in vessel
types, average length of haul, earnings, and the world fleet. It also discusses U.S.
water-industry trends in freight transportation and passenger travel in the 1990s.
Finally, it discusses issues facing the public port industry.

GLOBAL TRENDS

Vessel Types

Three types of vessels operate in deep-sea trades:

1. general cargo, including containerships, which carry primarily semimanufactured
and manufactured products;

2. dry-bulk carriers, which carry homogeneous dry cargoes such as grains, coal,
steel, and iron ore; and

3. tankers, which carry liquid-bulk cargoes, primarily petroleum and petroleum
products.
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Average Length of Haul

The average length of haul for world waterborne trade was 4,220 miles in 1997, a
slight decline from 1993 (Fearnley 1999). This decline reflects a 7-percent fall in
average length of haul for crude-oil tanker trades. Average length of haul for other
commodities remained steady over the same period.

Earnings

In the mid 1990s, steady growth in world waterborne trade contributed to
increased earnings for merchant vessels (table 1-1). Figure 1-1 displays time-char-
ter equivalent rates for major vessel types in the 1990s." Despite continued trade
growth, earnings for container and dry-bulk vessels fell in recent years as fleet
capacities increased sharply (table 1-1).

Fleet

From 1993 to 1997, the capacity of the world’s dry-bulk fleet increased by 4.2 per-
cent per year as owners geared up to meet what would ultimately prove to be a tem-
porary mid-decade increase in U.S. grain exports (Tyler 1998). For the same peri-
od, the large (35,000 deadweight tons (dwt) or greater) bulk-carrier fleet increased
by 6.5 percent annually, while capacity for the smaller (less than 35,000 dwt) fleet
remained at about the 1993 level. As of year-end 1997, small bulk carriers account-
ed for 24 percent of total dry-bulk fleet capacity, down from 30 percent in the early
1990s. Growth of the less than 35,000 dwt bulk fleet was limited by increasing
competition from general cargo ships in steel trades, a primary source of demand
for small bulk-carrier services (Tyler 1998).

As of year-end 1997, the average age of small bulk carriers was 20 years, compared
to 13 years for the rest of the world fleet. Approximately 55 percent of small bulk
carriers are 20 years or older, and may be removed from service over the next 5
years (Clarkson Research Studies 1998).

Overall, world tanker capacity grew by 0.8 percent per year from 1993 to 1997.
However, large (= 200,000 dwt) crude-carrier world fleet capacity declined by 0.4
percent per year, while other tanker capacity increased by 1.1 percent annually. The
decline in large crude carriers, which are used primarily in long-haul Middle East
export trades, was due in part to increases in crude-oil production in Latin America,
Europe, Mexico, and Canada (Tyler 1998).

Moreover, the existing tanker world fleet is aging. As a result, rather than adding
to the total tanker fleet capacity, new vessels are being built to replace old ones and
to comply with double-hull regulations (mandatory phase-outs of single-hull
tankers) imposed by the United States and the International Maritime Organization
(IMO) (McGraw-Hill and USDOC 1999).

' Time charter equivalent rate = ((voyage freight rate x load) - voyage fuel cost - voyage port costs)/voyage days.
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Figure 1-1
Average Earnings Per Day by Vessel Type
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SOURCE: Clarkson Research Studies, C. Tyler, ed., Shipping Review and Outlook (London: fall, 1998).

Table 1-1
Global Trade Growth v. Fleet Growth

Compound annual

1993 1994 1995 1996 1997 growth 1993-97
Trade (million metric tons)
Dry bulk 1,619 1,701 1,819 1,808 1,871 3.7
Tanker 1,939 1,978 2,016 2,124 2,210 3.3
General cargo 1,009 1,046 1,087 1,144 1,219 4.8
Container 461 514 549 589 634 8.3
Other general cargo 548 532 538 555 585 1.6
Total 4,567 4,726 4,922 5,076 5,300 3.8
Fleet (million deadweight tons®)
Dry bulk 215 219 227 243 253 4.2
Tanker 285 290 286 286 292 0.6
General cargo 101 103 105 107 110 2.2
Container 35 38 41 45 50 9.6
Other general cargo 66 65 64 62 60 -2.4
Total 600 610 619 637 656 2.2

% Vessel deadweight capacity, the total cargo, bunkers and stores that a ship can carry up to its water marks, measured in metric tons.

SOURCE: Clarkson Research Studies, C. Tyler, ed., adapted from Shipping Review and Outlook (London: May 1998).
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In the “other general cargo fleet” category, which includes partial containerships,
breakbulk ships, roll-on/roll-off ships, and car carriers, capacity declined between
1993 and 1997 as a result of the containerization of intraregional breakbulk trades.
Breakbulk ships, which carry a variety of high-value manufactured and semimanu-
factured products, are slower and spend more time in port than newer container-
ships. Another advantage of containerships is that their refrigerated container
capacity can also be used for nonrefrigerated cargoes. Thus, containerships gener-
ally have more opportunities for backhaul cargoes than refrigerated breakbulk
(reefer) ships. During the 1993 to 1997 period, containership capacity, in dwt,
increased by 9.6 percent per year while breakbulk world fleet capacity fell by 6.6
percent per year (McGraw-Hill and USDOC 1999).

Containerships

Containerships allow a variety of commodities to be consolidated in large, standard
units or containers, thereby facilitating cargo transfers. As a result of container-
ization, highly specialized line-haul/feeder services that connect carrier services, ves-
sel-sharing agreements, and intermodal transportation services have evolved, which
in turn have increased carrier productivity in general cargo trades.

From 1993 to 1997, overall world containership fleet capacity,” as measured in 20-
foot equivalent units (TEUs), increased 15 percent per year. During that same peri-
od, containership capacity deployed in round-the-world (RTW) and tricontinental
services (North America, Europe, and the Far East) increased by 103 percent. As

of year-end 1997, approximately

Figure 1-2 16 percent of total containership
World Containership Fleet, RTW/Tricontinental v. Other capacity was deployed in
RTW/tricontinental services, up

3.5

from 14 percent four years earlier
[ORTW WAl others| P Y

25

(figure 1-2). The average age of
the containership world fleet

deployed in these services is 7
years, compared with 10 years for

Containership capacity (million TEUs)
o

1998).

KEY: RTW = Round the world; TEU = Twenty-foot equivalent unit.

containerships deployed in other
services. The growth in RTW/tri-
continental services reflects the
fact that major shippers prefer
container shipping lines that oper-
ate on a worldwide scale on all

1993 1997

: Containership fleet capacity is generally
measured in 20-foot equivalent units (TEUs),

SOURCE: MDS Transmodal, Containership Databank (Chester, England: February issues 1994, which is the total length of containers in feet

divided by 20. For example, a 48-foot trailer
equals 2.4 TEUs; a 53-foot container equals
2.65 TEUs.
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major routes (USDOT MARAD
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SOURCE: MDS Transmodal, Containership Databank (Chester, England: February issues 1993,

capacity. By year-end 1997, that

percentage increased to 73 percent (MDS Transmodal 1994, 1998).

As of year-end 1997, approximately 36 percent of the world containership capacity
was involved in the top five vessel-sharing agreements (table 1-2). Each agreement
offers multiple services covering mainstream east-west trades (Europe-Far East, U.S.-
Europe, and U.S.-Far East). Four of the agreements are global alliances; that is, they

offer services in each of the mainstream east-
west trades. The Grand, Maersk/Sea-Land,
and Hanjin/Tricon alliances offer RTW/tricon-
tinental services. The New World Alliance
offers end-to-end services in each of the main-
stream trades. The Maersk/Sea-Land Alliance
is the only global alliance that offers services
in north-south and intraregional trades. The
K-line/Yangming Alliance offers end-to-end
service on two of the three mainstream routes
(Europe-Far East and U.S.-Far East) (MDS
Transmodal 1994, 1998).

Ownership v. Registry

To reduce costs, owners have been shifting
national flag registrations of ships to open

Table 1-2
Top Five Vessel Sharing Agreements, Dec. 31, 1997
Carriers® Vessels TEUs
Grand Alliance 6 90 340,063
Maersk/Sea-Land 5 111 334,420
New World Alliance 6 80 308,070
Hanjin/Tricon 9 66 223,924
K-Line/Yangming 4 38 111,665
Total of top five 30 385 1,318,142
Total sharing agreements 2,229 3,694,840
Percent of total
sharing agreements 17.3 35.7

a .
Includes regional partners.

KEY: TEU = Twenty-foot equivalent unit.

SOURCE: MDS Transmodal, Containership Databank (Chester, England:
February 1998).
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Table 1-3

Top 20 Ranking of World Merchant Fleet by Registry, January 1, 1998

Tanker Dry Bulk Container Other’ Total
No. Dwt(000) No. Dwt(000) No. Dwt(000) No. Dwt(000) No. Dwt(000)

Panama’ 937 43940 1258 67,943 417 11317 1686 13336 4,298 136,536
Liberia” 658 55861 479 31870 160 4535 312 4361 1,609 96,627
Greece 261 23714 338 16,964 41 1086 141 1302 781 43,066
Bahamas” 239 22232 149 7,854 47 954 562 7450 997 38,490
Malta® 314 17,063 366 14,627 39 726 535 4783 1254 37,199
Cyprus’® 167 7031 523 20503 108 2207 655 6611 1453 36,372
Norway (NIS)>® 293 20,316 103 6,802 5 80 247 3357 648 30,564
Singapore® 373 15330 131 8097 145 3243 207 2552 856 29,222
China 237 3294 328 10,558 99 1712 807 6722 1471 22286
Japan 288 10591 177 8,029 34 991 224 1136 723 20,747
Us. 161 9,696 14 538 85 2743 217 3851 477 16,828
Philippines 69 282 223 10,553 13 261 238 1920 543 13,016
Saint Vincent® 108 2298 152 5968 24 150 511 3971 795 12,387
India 94 5011 134 5118 6 111 64 688 298 10,928
Marshall Islands® 38 6,432 44 3,047 24 1,176 21 137 127 10,792
Republic of Korea 107 928 122 6,715 70 1901 169 910 468 10,454
Turkey 74 1,041 187 7,789 8 91 262 1475 531 10,396
Russia 248 2398 123 2,386 23 271 17144 4516 1538 9,571
Hong Kong” 6 93 103 7,773 43 1,067 31 624 183 9,557
Taiwan 18 1,653 53 4356 85 2,646 40 212 196 8,867
Top 20 4690 249204 5007 247490 1476 37,297 8,073 69,914 19246 603,905
All Flags 6,573 308,071 5839 281,179 2178 55287 12,967 99,747 27,557 744,284

b
Open registries.

a Breakbulk ships, partial containerships, refrigerated cargo ships, barge carriers, cruise/passenger, and specialized cargo ships.

¢ NIS=Norweigan International Shipping Registry.

SOURCE: Lloyd’s Maritime Information Services, Ship Particulars, computer file extract (London: Lloyd’s Register, January 1998).

registries (flagging out).” For vessels that are flagged-out, owners are not citizens
of the flag state. By flagging out, operators typically avoid the higher labor costs
of national crews, pay less in taxes, and are subject to less restrictive manning reg-
ulations. Flagging out expanded significantly on a worldwide basis in the 1990s.
In 1997, for example, 57 percent of the world merchant fleet was registered under
open registries, up from 50 percent in 1993 (LMIS 1994, 1998a).

Table 1-3 shows the top 20 registries based on fleet deadweight tons (dwt). Four
of the top five are open registries. The United States is the 11th largest registry.

In terms of fleet owner nationality, the picture shifts dramatically. The top five coun-
tries are Japan, Greece, the United States, Norway, and the United Kingdom (table
1-4). German owners account for the largest national share of the world container-

} Cyprus, Danish International Shipping Registry, Gibraltar, Honduras, Hong Kong, Isle of Man, Kerguelen
Islands, Liberia, Luxembourg, Madeira, Malta, Marshall Islands, Mauritius, Netherlands Antilles, Norwegian
International Shipping Registry, Palau, Panama, Sao Tome and Principe, Singapore, Sri Lanka, St. Vincent,
Turks and Caicos Islands, and Vanuatu.
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Table 1-4
Top 20 Ranking of World Merchant Fleet by Country of Owner, January 1, 1998°
Tanker Dry Bulk Container Other" Total

No. Dwt (000) No. Dwt (000) No. Dwt (000) No. Dwt (000) No. Dwt (000)
Japan 685 34,091 751 42,809 190 5,205 923 7,222 2,549 89,327
Greece 404 25,556 723 30,423 47 832 565 5995 1,739 62,806
United States 379 29,872 185 8,184 113 3,830 351 5108 1,028 46,994
Norway 399 27,051 148 8,449 9 209 431 5,970 987 41,679
United Kingdom 259 21,084 193 12,987 83 2,731 264 2,272 799 39,074
China 235 4,015 468 19,337 148 2,996 835 7,084 1,686 33,432
Singapore 423 23,047 109 4,817 92 2,101 205 2,321 829 32,286
Republic of Korea 158 5439 214 14,646 117 3,369 267 1,519 756 24,973
Hong Kong 62 4633 224 14,159 83 1,818 177 2,124 546 22,734
Panama 113 5,837 239 11,031 54 1,375 208 2,303 614 20,546
Germany 116 1,470 80 3,639 425 10,353 634 4152 1,255 19,614
Taiwan 28 2175 118 6,409 158 5,022 109 826 413 14,432
Russia 277 4367 153 4,276 33 735 1,184 4,823 1,647 14,201
Liberia 53 6,663 130 5,632 4 80 40 537 227 12,912
Sweden 108 9,909 18 956 - - 169 1,734 295 12,599
India 104 5316 144 5,833 4 93 73 740 325 11,982
Denmark 133 4,988 39 2,757 74 2,836 235 1,206 481 11,787
Saudi Arabia 74 10,656 3 37 2 46 26 479 105 11,218
Italy 220 4,794 57 4,564 17 421 139 1,245 433 11,024
Brazil 85 4,515 60 4,533 11 237 38 343 194 9,628
Top 20 4315 235,478 4,056 205,478 1,664 44289 6,873 58,003 16,908 543,248
All Flags 6,573 308,071 5,839 281,179 2,178 55,287 12,967 99,747 27,557 744284
% Based on parent company nationality.
b Breakbulk ships, partial containerships, refrigerated cargo ships, barge carriers, cruise/passenger, and specialized cargo ships.
SOURCE: Lloyd’s Maritime Information Services, Ship Particulars, computer file extract (London: Lloyd’s Register, January 1998).

ship fleet, reflecting heavy German involvement in the containership charter market,
while Japanese and Greek tonnage is heavily concentrated in the tanker and dry-bulk
segments. U.S. interests owned 47 million dwt (compared to a U.S. registry of 16.8
million dwt). Approximately 67 percent of U.S. ownership interest is in the tanker
segment. U.S.-owned tankers account for nearly 10 percent of the world total.

GLOBAL OUTLOOK

World deep-sea trade has been projected to grow more rapidly than fleet capacity
during the 1998 to 2002 period, which could improve earnings for water carriers

(table 1-5) (McGraw-Hill and USDOC 1999).

In the coming years, world tanker fleet growth will be affected as vessels built dur-
ing the boom years—1974 to 1978-reach 25-plus years in service and are scrapped
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Table 1-5
Forecast, World Trade Growth v. Fleet Growth,
1998 to 2002 (Compound annual growth rates)

Trade Fleet Percent

Dry bulk 34 1-2

Tanker 2-3 1-2

Product 4-5 3-4

Crude 1-2 0-1

General cargo 6-7 2-3
Container 8-10 8-10
Other general cargo __ 0-1 -1-0
Total 3-4 1-2

SOURCE: Trade: adapted from DRI/McGraw-Hill, World Sea Trade
Service, 3rd quarter computer file (Lexington, MA: November 1998).
Fleet: McGraw-Hill Companies and U.S. Department of Commerce,
Transportation, S. Barry, ed., U.S. Industry & Trade Outlook 1999
(New York: February 1999).

(figure 1-4). The age of the fleet, however, is only
one factor affecting tanker scrapping. U.S. and
IMO safety and environmental regulations also
influence fleet replacement. The Oil Pollution Act
of 1990 (OPA-90)' mandates that single-hull
tankers serving U.S. ports be phased out in stages
(based on age and size) beginning in 1995. IMO
regulations for tankers serving foreign ports require
that new tankers delivered after July 6, 1996 have
double hulls and that 25-year-old single-hull
tankers be retrofitted with double hulls beginning
in 1995. This latter requirement will likely result in
operators opting to acquire new ships rather than
retrofit older vessels. As of year-end 1997,
Clarkson’s Tanker Register (a comprehensive reg-
istry of seagoing tankers) reported that 21 percent

of the world’s tankers were equipped with double hulls, up from 12 percent at the
beginning of 1995 (Tyler 1998).

In terms of safety, the International Maritime Organization (IMO) Safety of Life at
Sea (SOLAS) convention requires that all ships of at least 500 gross registered tons
meet International Safety Management (ISM) mandated safe-management stan-

dards. Passenger ships, tankers,

Figure 1-4
World Merchant Fleet by Year Built, Tanker

bulk carriers, and high-speed
cargo ships had to be ISM-certi-
fied by July 1, 1998. Other

35

cargo ships must be ISM-certi-

30

25

fied by July 1, 2002. Vessels that
do not have ISM certification

20

will be denied access to U.S.
ports. So far, ISM certification
has not restricted the available

15

Million dwt

10

71 76 81 86

Year

KEY: dwt = deadweight ton.

Lloyd’s Register, January 1998).

SOURCE: Lloyd’s Maritime Information Services, Ship Particulars, computer file extract (London:

shipping capacity for deep-sea
trades (IMO 1994).

For passenger vessels, SOLAS
requires significant changes to
9% 98.99 shipboard infrastructure. By

Orders 1997, ships were required to
have low-level lighting, smoke
detection, alarm, and sprinkler
systems. By 2000, ships must

* Public Law 101-380, 104 Stat.
517-522 (1990).
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have steel frames in stairways, ventilation ducts equipped with fire dampers, and
fire-extinguishing systems for certain machinery. For many ship owners, the steel-
frame stairway requirement in year 2000 represents a significant expense and will
likely accelerate removal of older vessels from service (IMO 1994).

With the expansion of global refinery capacity in crude-oil producing areas, such as
the Middle East and Asia, it is expected that the product tanker fleet will grow more
rapidly than the crude-oil tanker fleet, and that the average size of product tankers
will increase in response to long-haul shipping requirements (USDOT MARAD
OSEA 1999).

The containership fleet is expected to grow at a higher rate than other vessel types
as larger containerships are introduced into mainstream east-west trades and as
containerships continue to replace traditional breakbulk ships in world liner trades.
The containerization of fleets will be most rapid in intraregional trades (USDOT
MARAD OSEA 1999).

Figure 1-5
U.S. Foreign and Domestic Waterhorne Trades, 1993 and 1997
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| [ Domestic M Foreign
1,050 * 4
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S
= 950 *# '
g
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SOURCES: Domestic trade: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center, Waterborne Commerce of the United States, Part 5,
National Summaries, 1997 (Fort Belvoir, VA, February 1998). Foreign trade: World Sea Trade Service, 3rd quarter computer file (New York: DRI/McGraw-Hill,
November 1998).
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Figure 1-6
U.S. Foreign Waterborne Trade, 1993, 1997
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SOURCE: World Sea Trade Service, 3rd quarter computer file (New York: DRI/McGraw-Hill, November 1998).

U.S. INDUSTRY TRENDS

Freight Transportation

U.S. waterborne trade, both foreign and domestic, drives U.S. water transportation
industry growth.’ From 1993 to 1997, U.S. foreign waterborne trade grew by 4.6
percent per year, surpassing in total volume
Table 1-6 domestic waterborne trade, which increased by
U.S. Foreign Waterborne Trade Growth® only 1.0 percent (figure 1-5).

(Compound annual growth rates)

Percent growth

Vessel type 1993-97 1998-02 (project- U.S.-Foreign Waterborne Transportation
ed) This segment of the water transportation indus-
Container 8.6 6-8 try carries imports and exports between the
Dry bulk 6.2 2-3 United States and foreign ports. From 1993 to
Tanker 2.9 2-3 1997. U.S b d i
Other general cargo (3.1) (2-3) , U.S. waterborne exports and imports

accounted for about 21 percent of global water-

Total 4.6 3-4
e borne trade (DRI/McGraw Hill 1998).

a .
Growth rates based on metric tons.

SOURCE: Adapted frqm DRI/McGraw-Hill Companiesland Mercer S The Jones Act (section 27 of the Merchant Marine Act of

Management Consulting, Inc., World Sea Trade Service, 3rd quarter com- 1920) precludes foreign-owned or foreign-fl d Is from

puter file (Lexington, MA: November 1998). X 'p e,c u 'es oreig ow'e or roreign-tlagged vessels Iro
participating in U.S. domestic trade.
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U.S. dry-bulk trade increased by 6.2 percent per year
between 1993 and 1997, in part because of the recovery of
U.S. grain exports after major Midwestern floods in 1993
(figure 1-6 and table 1-6). Dry-bulk trades are also affect-
ed by general economic conditions and other factors, such
as labor strikes in commodity producing industries (United
Mine Workers strike in 1994) and trade policies.

U.S. tanker trades increased by 2.9 percent per year
between 1993 and 1997. However, there was consider-
able fluctuation in imports over this period. U.S. tanker
imports declined by 7 percent in the mid 1990s, due pri-
marily to higher world petroleum prices and drawdowns
in domestic stocks. Lower crude-oil prices in 1996 and
1997 contributed to a recovery in U.S. crude-oil imports
(USDOT MARAD OSEA 1999).

U.S. container trades increased by 8.6 percent per year
from 1993 to 1997 (metric tons), reflecting the con-

Waterborne Trade and Transportation Services <« 11

Table 1-7

U.S. Waterborne Foreign Trade Growth
by Major World Regions® 1993-1997
(Compound annual growth)

Percent growth

Tanker Other Total

Far East -11.9 3.3 0.9
Europe/Mediterranean  -4.4 8.1 3.6

Latin America 10.8 101 106
Middle East -6.7 23  -42
Australasia -4.1 6.8 41
Canada -0.8 7.7 6.1
Africa 47 17 3.7

Total 2.8 6.2 4.6

aG.rowth rates based on metric tons.

SOURCE: Adapted from DRI/McGraw-Hill Companies and
Mercer Management Consulting, Inc., World Sea Trade
Service, 3rd quarter computer file (Lexington, MA:
November 1998).

tainerization of U.S. breakbulk trades (USDOT MARAD OSEA 1999).
Furthermore, the immediate effects of reductions in trade barriers in the 1990s have
been more conspicuous in manufactured products trades, which are shipped in con-
tainers, than on the demand for primary commodities. These trends are expected

to continue over the 1998 to 2002 period.

As shown in table 1-6, overall U.S. foreign waterborne trade is expected to grow at
3 to 4 percent per year from 1998 through 2002, down from 4.6 percent per year
for the 1993 to 1997 period. As noted earlier, the 1993 to 1997 growth rates were
high due to recoveries in U.S. tanker and dry-bulk trades (DRI/McGraw-Hill and

Mercer Management Consulting, Inc. 1998).

Regional Trade Patterns. Table 1-7
shows annual growth rates for U.S.-for-
eign waterborne trade by regions. For

Table 1-8

U.S. Waterborne Foreign Trade Growth, Ton-Mile Estimates,
1993 and 1997 (Billion ton-miles)

the 1993 to 1997 period, U.S.-Latin
American trade increased by 10.6 per-

Compound annual
growth, 1993-97

cent per year, partly due to privatization 1993 1997 in percent
and relaxation of trade restrictions in | Tanker 2 884 2712 15
Latin American countries. For the same Bulk 1,920 2,649 8.4
period, tanker shipments from Latin | Container 575 679 4.2

. . Other 248 240 -0.8
America (Mexico and Venezuela) and Total 5 687 6.280 25

Canada increased significantly at the
expense of shipments from the Far East
and Middle East, contributing to a
decline in ton-miles for U.S. tanker

November 1998).

SOURCE: U.S. Department of Transportation, Maritime Administration, Office of
Statistical and Economic Analysis, estimates developed from World Sea Trade Service
(metric tons) computer file (New York: DRI/McGraw-Hill, November 1998) and Fairplay
International, Fairplay Desktop Encyclopaedia (mileage tables) computer file (London:
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Table 1-9
U.S. Waterborne Foreign Trade 1997 (Thousand metric tons)
Far Europe, Latin Middle Australia,
U.S. Coast East Mediterranean  America East Canada New Zealand Africa Total
Container Ships

Alaska 139 1 0 0 0 0 0 140
California 36,367 2,498 2,194 48 263 1,606 1 42,977
Great Lakes 0 0 0 0 0 0 0 0
Gulf 90 4,878 5,035 107 0 167 168 10,444
Hawaii 265 0 2 0 0 42 0 308
North Atlantic 6,166 14,455 5,622 881 113 584 644 28,365
North Pacific 14,014 359 181 19 42 150 0 14,765
Puerto Rico/Virgin

Islands 74 425 1,070 0 81 0 0 1,651
South Atlantic 6,367 7,719 10,771 523 24 263 352 26,019

Total 63,482 30,334 24,775 1,578 523 2,812 1,164 124,668

Tanker ships

Alaska 1,698 57 0 0 8 0 0 1,763
California 5,606 324 9,521 4,219 551 243 0 20,464
Great Lakes 0 0 0 0 259 0 0 259
Gulf 3,816 21,892 164,623 97,530 1,774 777 6,998 297,410
Hawaii 4,563 0 387 240 85 1,349 0 6,624
North Atlantic 6,639 27,389 38,344 6,661 12,190 124 27,973 119,320
North Pacific 558 0 1,004 8 892 62 0 2,524
Puerto Rico/Virgin

Islands 2,176 1,148 6,498 85 250 0 784 10,942
South Atlantic 1,920 818 5,806 0 82 0 0 8,626

Total 26,977 51,628 226,183 108,742 16,092 2,555 35,755 467,932

Dry bulk ship

Alaska 2,474 39 229 28 85 44 0 2,898
California 9,789 3,948 3,987 1,175 1,096 569 327 20,890
Great Lakes 38 2,446 180 0 21,363 0 0 24,027
Gulf 48,348 66,354 55,612 6,194 4,917 2,940 12,034 196,399
Hawaii 703 0 180 0 4 115 0 1,039
North Atlantic 10,882 39,077 21,044 399 8,597 1,242 1,676 82,916
North Pacific 28,657 489 2,184 3,666 2,912 3,822 35 41,765
Puerto Rico/Virgin

Islands 184 469 1,296 0 183 24 129 2,286
South Atlantic 2,476 5,277 6,888 81 3,175 434 456 18,787

Total 103,550 118,100 91,600 11,542 42,368 9,190 14,657 391,006

Other general cargo

Alaska 793 112 0 0 119 0 0 1,024
California 4,358 888 955 590 200 369 0 7,359
Great Lakes 79 1,296 136 0 215 4 0 1,767
Gulf 9,348 7,571 12,913 1,414 504 474 835 33,060
Hawaii 19 0 0 0 0 18 0 37
North Atlantic 2,016 4717 2,676 515 3,331 245 199 13,699
North Pacific 5,569 357 213 246 3,539 735 18 10,677
Puerto Rico/Virgin

Islands 159 157 157 0 70 0 0 542
South Atlantic 1,945 3,276 3,029 478 699 261 144 9,832

Total 24,286 18,375 20,079 3,242 8,676 2,144 1,196 77,998
SOURCE: Journal of Commerce, Port Import/Export Reporting Service, computer file (New York: February 1998).
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trades (table 1-8). These trends are expected to continue over the 1998 to 2002
period. It should be noted that in 1997, U.S.-foreign waterborne trade accounted
for 29 percent of global trade in terms of ton-miles (demand for vessel services), sig-
nificantly higher than the U.S. share of global trade in terms of metric tons. A sig-
nificant amount of U.S. bulk trade moves on long-haul routes, such as the U.S.
Gulf-Middle East (9,600 miles) and U.S. Gulf-Far East trades (10,500 miles). In
1997, the average length of haul for U.S.-foreign waterborne trade was 5,900 miles,
compared to 4,220 miles for world trades.

As shown in table 1-9, the U.S. Atlantic and Pacific coasts are heavily involved in
U.S. container trades, while the U.S. Gulf coast is involved primarily in dry-bulk
and tanker trades. Great Lakes trades are primarily dry-bulk commodities.

U.S. Domestic Waterborne Trades

This market segment includes carriers that transport freight between U.S. ports on
the deep seas, inland waterways, and Great Lakes. In 1997, 244 million metric
tons moved on the deep seas, 655 million metric tons moved on the inland water-
ways, and 111 million metric tons moved on the Great Lakes (table 1-10).

Domestic Deep Sea. The top domestic deep-sea cargoes in 1997 (ranked by ton-
nage) were petroleum products (41 percent), crude petroleum (31 percent), crude

Table 1-10
U.S. Domestic Waterhorne Trade by Major Segment, Metric Tons, Ton-Miles, and Average Haul (Miles)
Compound
annual growth,
1993-97
1993 1994 1995 1996 1997 percent
Ocean
Million metric tons 251 257 248 249 244 -0.70
Billion ton-miles 449 458 441 409 316 -8.41
Miles 1,790 1,785 1,778 1,641 1,294 -7.79
Inland
Million metric tons 618 636 638 645 655 1.46
Billion ton-miles 258 271 279 271 268 0.96
Miles 418 427 437 419 410 -0.48
Lakes
Million metric tons 97 104 105 104 111 3.43
Billion ton-miles 56 58 60 58 56 0.00
Miles 514 508 514 508 509 -0.24
Total
Million metric tons 964 997 991 998 1,010 1.17
Billion ton-miles 763 787 780 738 640 -4.30
Miles 791 783 792 744 634 -5.38
SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center, Waterborne Commerce of the United States, Calendar Year 1997, Part 5,
National Summaries (Fort Belvoir, VA: February 1997).
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Table 1-11

Major Gommodities Shipped in the U.S.
Domestic Ocean Trades, 1997

materials (7 percent), chemicals (6 per-
cent), and coal (6 percent) (table 1-11).
Container cargoes move primarily in non-

contiguous trades (U.S. mainland to

Billion  Million  Average Alaska, Hawaii, Puerto Rico, and Guam)
lon-miles metric lons miles on both self-propelled and barge vessels.
Coal and coke 9.4 14 672
Petroleum 235.2 177.8 1,322 Total cargo moving in domestic deep-sea
Crude 140 70 1,829 trades has declined steadily in the 1990s,
Products 94.4 102.6 936 . .
Chemicals 333 155 9145 reflecting a decrease in Alaska North Slope
Crude materials 10.1 16.4 622 crude-oil shipments (USACE, Part 3,
Primary manufactured 1995-1999). Domestic deep-sea trades fell
Fa?r?]ogfo ducts 132 gg 1 g}g by about 0.7 percent per year from 1993 to
Manufactured goods 105 6.8 1542 1997, while crude-oil shipments declined by
Other 0.1 0.1 995 6 percent, and other shipments increased by
Total 316.1 244.3 1,294

2 percent per year. Furthermore, the decline

SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center,
Waterborne Commerce of the United States, Calendar Year 1997, Part 5, National
Summaries (Fort Belvoir, VA: February 1997).

in long-haul crude-oil shipments has con-
tributed to a 23-percent drop in average
haul (miles) in the deep-sea domestic trades

from 1993 to 1997.

For the 1998 to 2002 period, total domestic deep-sea shipments are expected to
decline by about 0.5 percent per year as shipments of crude oil fall by about 5 per-
cent annually (McGraw-Hill and USDOC 1999). Shipments of other commodities
are expected to increase at about 1 percent per year (below the 1993 to 1997 growth
rate) because of an expected increase in petroleum product imports. (See the discus-
sion on U.S. Foreign Waterborne Trade.)

Tanker shipments from U.S. Gulf refineries to the west coast are expected to
increase in the late 1990s (USDOT MARAD OSEA 1999). Starting in 19935, the
Clean Air Act Amendments of 1990 (CAAA)’required that reformulated gasoline
be used year-round in air quality areas where high concentrations of carbon
monoxide are found—principally on the Atlantic and Pacific coasts. According to
the U.S. Department of Energy, the production capacity of methyl tertiary butyl
ether (MTBE), which is an oxygenate mixed with gasoline to improve combustion,
is concentrated at U.S. Gulf refineries. MTBE cannot be shipped through pipelines
from U.S. Gulf refineries to the U.S. west coast. Consequently, long-haul (5,000 to
6,500 nautical miles) product tanker shipments of reformulated gasoline from the
U.S. Gulf to the U.S. west coast doubled from 1995 to 1997.

Although the U.S. Gulf-west coast petroleum product trade is a significant source
of demand for product tanker services, it represents only 1 percent of domestic

® Public Law 101-549.
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Figure 1-7
Domestic Deep-Sea Fleet by Year Built
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KEY: dwt = deadweight ton.
SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center, Transportation Lines of the United States, computer file (Fort Belvoir, VA:
August 1998).

ocean shipments in terms of metric tons and will have little impact on the forecast
discussed earlier.

In 1997, fleets serving U.S. domestic deep-sea trades included 39 dry-cargo vessels
(0.8 million dwt), 122 tankers (8.2 million dwt), 3,393 dry-cargo barges (4.8 mil-
lion dwt), and 669 tank barges (3.4 million dwt) (McGraw-Hill and USDOC 1999).
The capacity of the dry-cargo vessel fleet is expected to remain at its 1997 level
through 2002, reflecting limited growth in U.S. noncontiguous trades.

While there is some limited construction of crude-oil tankers and product tankers
underway for domestic trades, the capacity of the tanker fleet, particularly crude-
oil carriers (most with a deadweight capacity of 70,000 plus metric tons), is expect-
ed to decline by about 8 percent per year from 1998 to 2002 (McGraw-Hill and
USDOC 1999).

As of year-end 1997, approximately 72 percent of the crude-oil fleet was at least 20
years old (figure 1-7). A sizable part of this fleet likely will be scrapped or removed
from service over the next few years as the domestic crude-oil trades continue to
decline and these ships are phased out due to the double-hull requirements of OPA-90.
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Table 1-12

U.S. Domestic Tanker Trade by Region, 1997 (Thousand metric tons)

Received at
Puerto
Rico,
North  North  Pacific Virgin  South  South Pacific
Shipped from Alaska California Hawaii Atlantic Central Northwest Islands Atlantic Central Islands Total
Alaska 1,811 36,744 2,066 - - 24421 1510 - 116 - 66,669
California 294 9,235 29 9 - 1,736 - 79 324 - 11,706
Hawaii - - 13 - - - - - - 38 51
North Atlantic - - - 2,59 - - 61 67 767 - 3,491
North Central - - - 39 152 - - - - - 191
Pacific Northwest 199 2,745 160 - - 516 - - 148 - 3,768
Puerto Rico, Virgin
Islands - 254 40 9,813 - - 1081 4,572 361 - 16,121
South Atlantic - - - - - - - 40 220 - 260
South Central - 1,829 - 5814 - 152 519 20,462 1,941 - 30,717
Pacific Islands - - - - - - - - - - -
Total 2,304 50,807 2,308 18,272 152 3,171 25,219 3,878 38 132,975

KEY: — = Less than 500 metric tons.

SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center, Waterborne Commerce of the United States, Calendar Year 1997, computer file

(Fort Belvoir, VA: February 1998).

Table 1-13

U.S. Domestic Dry Vessel Trade by Region, 1997 (Thousand metric tons)

Received at
Puerto
Rico,
North  North  Pacific Virgin  South  South Pacific
Shipped from Alaska California Hawaii Atlantic Central Northwest Islands Atlantic Central Islands Total
Alaska 231 - - - - 284 - - - 20 535
California - 182 1872 - - 124 - - - 277 2455
Hawaii - 442 - - - 69 - - - 25 536
North Atlantic - 3 - 2342 15 - 712 164 89 - 3,326
North Central - - - 2,121 99,683 - - - - - 101,804
Pacific Northwest 1,165 102 466 - - 176 - - - 39 1,948
Puerto Rico, Virgin
Islands - - - 244 - - 145 146 169 - 705
South Atlantic - - - 53 - - 1,075 245 446 - 1,707
South Central - - - 1 - - 299 712 10,290 - 11,415
Pacific Islands - 17 1 - - 8 - - - - 26
Total 1,396 747 2,308 4,762 99,698 660 2,232 1,268 10,994 360 124,457

KEY: — = Less than 500 metric tons.

SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center, Waterborne Commerce of the United States, Calendar Year 1997, computer file

(Fort Belvoir, VA: February 1998).




Chapter 1 Waterborne Trade and Transportation Services < 17

Table 1-14
U.S. Domestic Tank Barge Trade by Region, 1997 (Thousand metric tons)

Received at
Puerto
Rico,
North  North  Pacific  Virgin  South South
Shipped from Alaska California Hawaii Atlantic Central Northwest Islands Atlantic Central Total
Alaska 1,004 12 - - - 66 - - 47 1,129
California 37 5,372 - - 2 721 - - - 6,132
Hawaii - - 1,071 - - - - - - 1,071
North Atlantic - - - 82,944 305 - 26 477 234 83,986
North Central - - - 1,417 14,243 225 - 4 4125 20,014
Pacific Northwest 230 952 - - - 10,899 - - - 12,081
Puerto Rico, Virgin
Islands - 39 - 28 - - 4,449 49 28 4,593
South Atlantic - - - 45 5 - - 5,332 454 5,836
South Central - - - 2304 13,859 - 97 22,019 112,632 131,093
Total 1,271 6,378 1,071 86,738 28,415 11,911 4,570 27,882 117,522 285,758

KEY: — = Less than 500 metric tons.

SOURCE: U.S. Army Gorps of Engineers, Waterborne Commerce Statistics Center, Waterborne Commerce of the United States, Calendar Year 1997, computer file
(Fort Belvoir, VA: February 1998).

Table 1-15
U.S. Domestic Dry Cargo Barge Trade by Region, 1997 (Thousand metric tons)

Received at

Puerto
Rico,
North  North Pacific  Virgin South  South Pacific
Shipped from Alaska California Hawaii Atlantic Central Northwest Islands Atlantic Central Islands Total

Alaska 1,275 32 - - - 373 - 8 - - 1,687
California - 3,342 1 - - 240 - - - - 3,584
Hawaii - 1 5,041 - - 9 - - - 15 5,066
North Atlantic - - - 46,490 7,655 - 380 624 1,834 - 56,983
North Central - - - 17,474 129,830 691 - 3,722 120,324 - 272,042
Pacific Northwest 704 151 150 - 79 12,576 - - - - 13,660
Puerto Rico, Virgin

Islands - - - - - - 13 316 34 - 471
South Atlantic - - - 807 3 - 1,065 1,568 8,953 - 12,386
South Central - 1 - 2240 22,134 - 986 10,990 58,953 - 95,305
Pacific Islands - - 2 - - - - - - - 2

Total 1,979 3,527 5,194 67,120 159,701 13,889 2,434 17,229 190,099 15 461,187

KEY: — = Less than 500 metric tons.

SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center, Waterborne Commerce of the United States, Calendar Year 1997, computer file
(Fort Belvoir, VA: February 1998).
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The capacities of the dry-cargo and tank-barge fleets are projected to increase at
about 2 percent per year from 1998 to 2002. The anticipated growth in tank-barge
capacity reflects increasing demand for barges for intracoastal and short-haul inter-
coastal shipments of petroleum products. The projected growth of the dry-cargo
barge fleet reflects an increase in demand for container/trailer barges for short-haul,
noncontiguous trades (e.g., Florida to Puerto Rico) and for penetration of overland
(truck and rail) container markets. The dry-cargo vessel fleet is expected to decline
by about 0.5 percent per year from 1998 to 2002 as aging containerships are
replaced with new container/trailer barges.

Regional Trade Patterns. Tables 1-12 through 1-15 show the regional patterns of
U.S. domestic trades by vessel type. In 1997, tank barges carried most of the cargo
in U.S. intraregional trades, while tankers were employed primarily in interregion-
al trades. Dry-cargo barge shipments were concentrated in the North Central and
South Central regions along the Mississippi River. The Central regions, specifical-
ly the Great Lakes and intra Gulf Coast, were the primary dry-cargo vessel trades.

Inland Waterways. The U.S. inland waterway system consists of more than 25,000
miles of navigable inland rivers and intracoastal waterways. In 1997, 655 million
metric tons moved on the inland waterways, including the intracoastal waterways
on the Atlantic and Gulf Coasts. Barges moved 96 percent of the tonnage, prima-
rily coal, petroleum, crude materials, and farm products (table 1-16). Farm prod-
ucts accounted for 28 percent of the ton-miles (the largest single demand for trans-
port services) on inland waterways in 1997. Average haul for inland shipments of
farm products was 988 miles, compared with 332 miles for all other inland ship-
ments. A temporary surge in shipments of grain exports in 1994 and 1995 had a

positive impact on the demand for

inland dry-cargo barge services and
Table 1-16 freight rates
Major Commodities Shipped on the Inland Waterways, 1997° & :
The projected growth rate for inland
: B'"_'IU“ tM“t"““ " AI"e"f‘llge waterways trades (2 percent per year
o on mGI;T me r|c1 7(:1; a m;;; from 1998 to 2002) is higher than actu-
oal and coke : :
Petroleum 337 1779 189 al Performance for the 1993 to 1997
Chemicals 27.6 56.8 486 period (1.5 percent per year), largely
Crude materials 45.2 128.9 351 because of an expected increase in
E;rr:]lagon;sgtfam”md goods 172? ggg ggg domestic consumption of eastern coal
Finished manufactured goods 1.0 10.7 94 (McGraw-Hill and .US.DOC 19_99)' .In
Waste 03 5.0 60 the 1990s, many utilities complied with
Total 268.2 655.3 410 the emissions requirements of the
, CAAA by substituting low-sulfur west-
Includes intraport shipments. . . . .
ern coal, carried primarily by rail, for
SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center, roh- : _
Waterborne Commerce of the United States, Calendar Year 1997, computer file (Fort hlgh Su_lfur .eaStern Coal’ which was car
Belvoir, VA: February 1998). ried primarily by barge. In order to sat-

isfy the CAAA’s more stringent year-
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2000 emissions requirements, some utilities may decide to install emissions reducing
equipment or employ other pollution-reduction strategies that enable them to use the
higher sulfur eastern coal. As this equipment is installed and utilized, it is expected
that the demand for eastern coal and related barge services will increase.

In 1997, the inland-barge fleet consisted of about 26,000 dry-cargo barges (35 mil-
lion dwt) and nearly 3,400 tank barges (6.9 million dwt). Total inland-barge capac-
ity increased by 6.2 percent from 1995 to 1996, the largest annual increase in
capacity since the 1980 to 1981 increase. The 1996 increase was largely a function
of the 1995 rise in barge freight rates that limited dry-cargo barge scrapping and
led to a sharp increase in orders for new dry-cargo barges to be delivered in 1996
and 1997 (figures 1-8 and 1-9). In contrast, new deliveries, spurred by investment
tax credits, accounted for the 1980 to 1981 increase.

Inland tank-barge capacity is expected to grow at about one percent per year from
1998 to 2002, reflecting modest growth in U.S. consumption of petroleum prod-
ucts. Although dry-cargo barge capacity on the inland waterways is also expected
to increase by about 1 percent per year from 1998 to 2002, dry-cargo barge capac-
ity growth will be limited by several factors:

e scrapping of a large percent of the inland barge fleet; approximately 41 percent
of the inland barge fleet will be at least 25 years old by 2002,

Figure 1-8
Inland Waterways Fleet, 1993-02
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SOURCE: McGraw-Hill and U.S. Department of Commerce, Transportation, S. Barry, ed., U.S. Industry & Trade Outlook 1999 (New York: February 1999).
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Million dwt

Figure 1-9
Inland Barge Fleet by Year Built
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KEY: dwt = deadweight ton.

SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center, Waterborne Transportation Lines of the United States, computer file (Fort
Belvoir, VA: September 1998).
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¢ low freight rates in 1996 and 1997, which tend to increase scrapping and limit
the industry’s financial resources for new barges, and

e weather-related factors that contribute to unexpected year-to-year fluctuations in
traffic and barge freight rates.

Great Lakes. Ships in this segment of the water transportation industry move freight
between U.S. ports on the Great Lakes and the St. Lawrence Seaway. In 1997, 111
million metric tons of domestic cargo moved on the Great Lakes. The major com-
modities transported were coal and coke and crude materials (table 1-17). About
91 percent of overall Great Lakes trade is moved in dry-bulk ships.

For several years in the 1990s, U.S. Great Lakes trade was in the 104 to 105 mil-
lion metric-ton range. However, from 1996 to 1997, trade increased to 111 million

metric tons, largely because of mild weather that facilitated shipping on the Lakes
in the early spring of 1997 (McGraw-Hill and USDOC 1999).

As of year-end 1997, the U.S. Great Lakes fleet consisted of 129 dry-cargo vessels
(1.9 million total dwt), 5 tankers (20,000 total dwt), 258 dry-cargo barges
(400,000 total dwt), and 41 tank barges (100,000 total dwt). From 1993 to 1997,
U.S. Great Lakes fleet capacity declined by about 2 percent per year. The decline
of the fleet coupled with stable traffic levels suggests increased fleet utilization



and/or productivity in the 1990s. These

trends are expected to continue over
the 1998 to 2002 period.

Great Lakes vessels, called lakers, tend
to have significantly longer economic
lives than ocean vessels: as of year-end
1997, the average age of Great Lakes
vessels was 38 years, compared to 27
years for domestic deep-sea vessels. For
the period 1993 to 1997, the average
age of vessels removed from the Great
Lakes fleet was 41 years.

Tugs/Towboats. The tug and towboat
fleet consists of coastal tugs and inland
towboats (pushboats). Coastal tugs are

Chapter 1 Waterborne Trade and Transportation Services < 21

Table 1-17
Major Commodities Shipped on the Great Lakes, 1997
Billion Million Average
ton-miles metric tons haul-miles
Coal and coke 10.9 20.8 525
Petroleum 0.6 2 312
Chemicals 0.03 0.1 325
Crude materials 43.5 84.3 516
Primary manufactured goods 1 33 294
Farm products 0.4 0.4 906
Finished manufactured goods - - -
Waste — — —
Total 56.4 110.9 509
SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center,
Waterborne Commerce of the United States, Calendar Year 1997, computer file (Fort
Belvoir, VA: February 1998).

used in ship assist, tanker escorts, barge towing, and salvage. Some recently built
coastal tugs have oil spill skimming equipment, contributing to their usefulness in U.S.
tanker and tank-barge trades. In contrast, inland towboats are used to push barges.

The number of tugs and towboats has declined steadily in the mid 1990s (USACE
WCSC TLUS 1994-1998). This decline can be attributed to the fact that larger,

Figure 1-10
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Table 1-18

Domestic Deep-Sea Trade, Self-Propelled Vessel v. Barge,
by Length of Haul, 1997 (Million metric tons)

more efficient vessels are replacing an
aging fleet of smaller (less than 1,000
horsepower), less efficient vessels (figure

1-10). This trend is expected to contin-

Percent .
Miles Barge  Vessel Total (barge) ue over the 1998 to 2002 period.
<500 95.6 9.2 64.8 858 Barges v. Self-Propelled Vessels. In
500-1,000 32.7 12 44.7 731 . .
1,001-1,500 117 49 537 18 1997, barges carried approximately 86
1,501-2,000 3.7 35.3 39 9.4 percent of metric tons in ocean trades of
>2,000 3.6 38.4 42 8.6 less than 500 miles; self-propelled ves-

Total 107.3 137 244.3 43.9

SOURCE: U.S. Army Corps of Engineers, Waterborne Commerce Statistics Center,
Waterborne Commerce of the United States, Calendar Year 1997, computer file (Fort
Belvoir, VA: February 1998).

sels carried approximately 91 percent of
the metric tons moved in trades greater
than 1,500 miles (table 1-18). Self-pro-
pelled vessels are generally preferred in

long-haul, time-sensitive trades because
they are faster than barges (15 to 20 knots v. 8 to 12 knots) and are not as likely as
barges to get weatherbound.

Passenger Travel

Cruise ships, ferries, and water taxis transport passengers. Cruise ships are float-
ing resorts that are used primarily for multiday round trips, while ferries are used
primarily for daily transportation, carrying passengers or vehicles on a regular
schedule over a fixed route.

Cruise Ships

North American (refers to origins and destinations) cruise passenger travel has
increased at an average rate of 7.8 percent per year from 1995 to 1997 (figure 1-
11). This growth has been fueled by two factors.

e First, new ships that offer new technologies and a rich mix of cabins and ameni-
ties have been introduced. Thirty-three of the 122 cruise ships serving North
American ports in 1998 were introduced as newbuilds since 1995. It is anticipat-
ed that an additional 26 newbuilds will be introduced by 2002 (Mathiesen 1998).

e Second, consolidation, through acquisitions and mergers, has provided the top
companies with more financial strength and marketing muscle to promote their
ships and control costs, contributing to the stability of the industry in the late
1990s. For instance, in 1998, the top four North American cruise lines controlled
82 percent of the North American cruise capacity, up from 61 percent in 1995.
In fact, these companies control an even larger share of the market because their
vessels are newer and tend to sail at higher capacities than those of smaller lines
(Mathiesen 1998).
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Figure 1-11
Cruise Gapacity v. Cruise Passengers, North America, 1993-2002
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SOURCE: Cruise Industry News, annual, Oivind Mathiesen (New York: Oivind and Angela Mathiesen, 1998).

Ferries

As of year-end 1997, there were 1,206 passenger vessels operating on U.S. water-
ways (USACE WCSC TLUS 1994-1998). Of these, 176 were considered fast fer-
ries, defined here as vessels capable of speeds of at least 25 knots. Thirty-four per-
cent of the overall ferry fleet (passenger capacity) was built before 1975, and a sub-
stantial part of this fleet will be replaced over the 1999 to 2002 period. In contrast,
only 8 percent of fast-ferry fleet capacity was built before 1975. Fast-ferries have
replaced other ferries on existing routes and have enabled new longer haul ferry
routes to open up.

In 1997, fast ferries accounted for 7.4 percent of total ferry traffic, up from 5.8 per-
cent in 1993 (USACE WCSC 1999). For the 1993 to 1997 period, fast-ferry pas-
senger traffic increased at a rate of 6.8 percent per year. For the same period, other
ferry traffic declined by 0.1 percent per year. These trends are expected to continue

through 2002 (USDOT MARAD OSEA 1999).

Port and Cargo-Handling Services

This segment of the water transportation industry handles foreign and domestic
marine cargo as it moves across or through a dock, pier, terminal, staging area, or
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Table 1-19
Top 25 World Ports by Vessel Type and Calls, 1997°

Tanker Dry Bulk Container Other Total
Calls 000dwt Calls 000dwt Calls 000 dwt Calls 000 dwt Calls 000 dwt

Singapore 11,918 500,335 5,383 265,812 13,948 340,529 14,567 134,300 45,816 1,240,976
Hong Kong 3,618 58,340 1,726 46,235 14,014 363,285 11,994 85433 31,352 553,293
Rotterdam 3,925 42,189 595 18,686 2,620 51,991 8,712 49379 15,852 162,245
Antwerp 3,079 41,266 1,030 44593 2,266 63,191 7,890 78,571 14,265 227,621
Kaohsiung 2,368 61,986 1,367 65088 5656 172,665 4011 32,016 13,402 331,755
Yokohama 1,316 50,715 1,240 27,444 4,625 109,428 5862 62,555 13,043 250,142

Busan 385 6,201 793 28,981 5127 111,985 5653 40,343 11,958 187,510
Hamburg 1,854 26,159 75 32576 2,228 75,357 6,907 43,073 11,704 177,165
Nagoya 614 34,224 1,021 64,456 3,808 97,193 4831 51,814 10,274 247,687
Europort 2,314 144,251 897 104,702 1,886 74,934 4951 32,695 10,048 356,582
Kobe 997 15,711 445 16,769 4,649 129,336 3,681 33,437 9,772 195,253
Port Kelang 1,197 16,724 973 29,188 3,617 75,555 3,896 33,656 9,683 155,123
Jakarta 1,252 18,243 566 16,224 1,847 32,762 4686 33,755 8,351 100,984
Osaka 150 2,828 474 16,007 2,908 69,418 4153 37,151 7,685 125,404
Felixstowe 64 421 1 42 2,512 75,701 4689 30,132 7,266 106,296
Piraeus 681 19,347 784 26,813 1,396 19,528 4162 28,038 7,023 93,726
Houston 3,450 132,185 807 33,273 515 16,558 2,031 25,798 6,803 207,814
New Orleans 1,660 94,621 3,337 150,999 399 10,07 1,366 20,802 6,762 276,493
Barcelona 968 15,017 248 7,151 1,424 33,514 4,009 27,956 6,649 83,638
London 1,036 6,265 252 5,751 613 11,413 4548 28,536 6,449 51,965
Shanghai 1,202 12,625 909 43982 1612 30273 2,653 24,490 6,376 111,370
Le Havre 1,443 53,428 104 6,151 2,219 83,030 2,194 17,741 5,960 160,350
Tokyo 15 217 302 8,824 3,684 106,753 1,936 19,522 5,937 135,316
Genoa 908 27,336 318 13676 1,219 30,491 3,167 25,564 5,612 97,067

Los Angeles’ 806 57,563 952 49,602 2462 102,174 1,365 19,695 5585 229,034

Top 25 ports 47,220 1,438,197 25,239 1,123,025 87,254 2,287,135 123,914 1,016,452 283,627 5,864,809
All ports 294,478 10,574,850 154,969 6,615,766 202,416 4,674,387 646,894 4,711,720 1,298,757 26,576,723
Top 25 (percent) 16 136 163 17 431 48.9 19.2 21.6 21.8 221

aEchudes calls by nonself-propelled vessels under 1,000 gross tons.
bIncludes Long Beach.
KEY: dwt = deadweight ton.

SOURCE: Lloyd’s Maritime Information Services, Lloyd’s Vessel Movements, computer file (London: February 1998).

in-transit area before it is loaded or after it is unloaded. This segment also includes
operation and maintenance of piers, docks, and associated buildings and facilities.

On a worldwide basis, only 22 percent of port calls were at the top 25 ports (table
1-19). Of these top ports, 12 were in the Far East, 10 were in Europe, and 3 were
in the United States.

The top 25 accounted for 81 percent of vessel calls at U.S. ports in 1997 (table 1-20).
Major ports on the Atlantic and Pacific coasts serve primarily container trades, while
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Table 1-20
Top 25 U.S. Ports hy Vessel Type and Calls, 1997°

Tanker Dry Bulk Container Other Total
Calls 000dwt Calls 000 dwt Calls 000 dwt Calls 000 dwt Calls 000 dwt

Houston, TX 3,450 132,185 807 33,273 515 16,558 2,031 25,798 6,803 207,814
New Orleans, LA~ 1,660 94,621 3,337 150,999 399 10,071 1,366 20,802 6,762 276,493
Los Angeles, CA’ 806 57,563 952 49,602 2,462 102,174 1,365 19,695 5,585 229,034
New York, NY 1,219 62,216 485 21,148 2,150 77,153 1,270 21,848 5124 182,365
San Francisco,CA° 773 55,922 361 12,497 1,643 67,874 382 7,575 3,159 143,868

Hampton Roads, VA 198 8,398 841 66,802 1,488 53,026 571 11,249 3,098 139,475
Philadelphia, PA 1,076 92,577 476 20,069 522 8,567 922 10,591 2,996 131,804
Port Everglades, FL 338 13,820 83 2,734 734 11,981 1,807 12,706 2962 41,241
San Juan, PR 155 4,980 83 2,620 671 12,266 1,993 13,762 2,902 33,628
Miami, FL 10 321 26 1,073 607 15,193 1,946 12,673 2,589 29,260
Portland, OR 203 10,022 1,303 46,872 259 9,634 456 10,133 2,221 76,661
Charleston, SC 151 5,521 103 3,241 1,289 50,793 614 13,032 2157 72,587
Baltimore, MD 146 4116 499 26,989 579 17,887 809 14,250 2,033 63,242
Jacksonville, FL 195 7,632 217 6,504 497 11,426 680 8,761 1,589 34,323
St. Thomas, VI 8 117 21 126 4 56 1,442 8,966 1,475 9,265
Corpus Christi, TX 1,106 64,487 330 16,997 0 0 29 405 1,465 81,889
Texas City, TX 1,209 63,088 122 5,669 1 18 23 242 1,355 69,017
Savannah, GA 123 4,069 222 7122 414 15,236 526 11,386 1,285 37,813
Seattle, WA 32 1,611 203 9,824 755 33,856 276 5,898 1,266 51,189
Tacoma, WA 82 3,168 307 13,441 526 17,943 338 5,616 1,253 40,168
Tampa, FL 267 7,032 492 17,613 5 62 457 3,843 1,221 28,550
Mobile, AL 137 7,059 465 25,468 0 0 560 10,193 1,162 42,720
Beaumont, TX 816 53,279 151 7,019 1 4 46 990 1,014 61,329
Honolulu, HI 165 9,180 93 4,504 448 12,002 201 2,815 907 28,501
Lake Charles, LA 538 34,817 135 5,729 0 0 177 1,963 850 42,509
Top 25 14,863 797,801 12,114 557,935 15,969 543,817 20,287 255,192 63,233 2,154,745
All Ports 20,584 1,270,890 14,481 645945 16,930 568,868 25,858 315,205 77,853 2,800,908
Top 25 (percent) 722 62.8 83.7 86.4 94.3 95.6 78.5 81 81.2 76.9

aExcludes calls by nonself-propelled vessels and vessels under 1,000 gross tons.
bIncludes Long Beach.

CIncludes other Bay area ports.

KEY: dwt = deadweight ton.

SOURCE: Lloyd’s Maritime Information Services, Lloyd’s Vessel Movements, computer file (London: February 1998).

major Gulf coast ports serve primarily tanker and dry-bulk trades. For cruise ships,
Miami, Florida, and San Juan, Puerto Rico, were by far the largest U.S. ports of call.

International container trade through U.S. ports is highly concentrated. The top 10
container ports accounted for almost 80 percent of container traffic (measured in
metric tons) in U.S.-foreign trade in 1997 (table 1-21). Three of the top five con-
tainer ports in the United States are on the west coast. Los Angeles and Long
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Beach, California, had the largest absolute
Table 1-21 . growth in container traffic between 1995 and
U.S. Waterborne Gontainer Trade — Top 25 Ports ) o
(Thousands of metric tons) 1997 (measured in TEUs), but Miami and West
U.s. port 1995 1996 1997 I;eillml BeachS, Fl}:)réia; l.Salvalr_llnah, Ge;zrgm;
Long Beach, CA 16282 18000 20142 arleston, >outh farolna; Houston, lexas;
Los Angeles, CA 13938 13,947 15231 and Newport News, Virginia, showed the
New York, NY 13,275 13,416 15,003 largest rates of growth over the period, reflect-
Charleston, SC 7,311 7,596 8,996 ing high growth in U.S.-Latin America contain-
Seattle, WA 8,781 8,164 7,980 d
Oakland, CA 7817 7,004 7,289 er trades.
Norfolk, VA 6,038 7,185 7,433
Houston, TX 5033 5435 6207 , , .
Miami, FL 3920 4,080 4,982 Marine Terminal Facilities
%:g’gr:;aq/‘vg/\ iggg 3123 322? There are over 1,900 major coastal seaport and
Port Everglades, FL 3383 3563 3,654 Great Lakes terminals and more than 3,100
Baltimore, MD 2,906 2,634 2,527 berths in the United States. Overall, privately
gg‘;t"lfnréea(’)‘;’ LA 31;(2) g?gg 3%2 owned facilities account for approximately
Jacksonville. FL 1764 1776 1775 two-thirds of the deep-draft terminals (USDOT
San Juan, PR 1255 1409 1,265 MARAD 1998).
Gulfport, MS 956 921 1,048 ) o
Philadelphia, PA 852 852 1,024 A comparison of deep-draft facilities by type of
Wilmington, DE 743 956 921 berth and coastal region is shown in table 1-22.
w.ilaailnrztgﬁaf\lhé FL égg ggg 22; About 38 percent of total U.S. berths are of the
Boston, MA 504 480 550 general-cargo class. Within this class, the predom-
Richmond-Petersburg, VA 323 374 393 inate single-use type is general cargo with 47.3 per-
Honolulu 200 270 308 cent followed by container with 13.7 percent.
Total top 25 109,384 111,172 122,982 The dry- and liquid-bulk classes of berths
Top 25 % of total 97.2 97.8 97.8 elv f
Total all ports (67) 112,484 113,637 124,688 account respectively tor about 22 and 19 per-
cent of the total. The distribution of dry-bulk
fgg;ﬁir#‘l’e"g’&i’\,;”;g‘r’f’;;iﬁirz°1r;£%%F)VEXD"” Reporting Service, berth types shows a fairly wide d.is.tribution pat-
tern among the commodity-specific berth types.

On the other hand, liquid bulk is highly con-

centrated with 82 percent of the berths associated with the handling of various
types of crude oil and petroleum products.

U.S. inland waterway ports and terminals possess unique characteristics that dis-
tinguish them from coastal seaports. Aside from shallow water depths of 14 feet or
less, the inland port and terminal system is less concentrated geographically and
provides almost limitless access points to the waterways. There are over 1,800 river
terminals located in 21 states (table 1-23). Dry-bulk facilities account for the
majority—almost 60 percent of the total. Within the dry-bulk category, grain and
coal terminals account for nearly half of the total. Liquid-bulk terminals comprise
nearly 27 percent. Multipurpose and general-cargo terminals account for the bal-
ance (14 percent). Private ownership is more pronounced for inland waterway
facilities (87 percent) than for coastal facilities (66 percent).
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Table 1-22
U.S. Ocean Port Terminals by Type and Region®
North South South North Great

Berth type Atlantic  Atlantic Gulf Pacific  Pacific Lakes Total

General cargo 264 204 264 208 149 96 1,185
General cargo 135 78 193 63 56 35 560
Container 46 19 12 66 20 0 163
Lash/Seabee 0 1 2 0 0 0 3
Ro-Ro 6 19 3 4 3 0 35
Auto Carrier 17 4 0 9 2 0 32
General cargo/container 16 12 2 1 10 1 42
General cargo/Ro-Ro 13 9 14 6 6 4 52
General cargo/passenger 0 11 4 0 6 0 21
General cargo/dry bulk 19 15 20 26 24 51 155
General cargo/liquid bulk 2 27 11 22 11 4 77
Container/Ro-Ro 9 8 2 11 11 0 4
Container/dry bulk 1 1 1 0 0 0 4

Dry bulk 96 48 163 51 74 260 692
Coal 11 2 12 0 2 23 50
Grain 9 1 28 5 10 34 87
Ores 7 3 6 0 5 37 58
Logs 0 0 0 1 13 0 14
Wood chips 0 0 0 1 11 0 12
Cement 10 5 7 2 4 18 46
Chemicals 9 6 47 3 4 7 76
Other dry bulk 39 23 46 23 16 133 280
Dry/liquid bulk 11 8 17 16 9 8 69

Liquid bulk 188 51 182 73 71 45 610
Crude petroleum 8 0 37 10 5 0 60
Petroleum products 109 28 37 31 41 33 279
Crude & products 29 15 64 28 20 5 161
Liquid propane gas 1 1 5 0 0 0 7
Liquid natural gas 3 0 1 0 1 0 5
Other liquid bulk 38 7 38 4 4 7 98

Passenger 19 24 10 18 10 6 87
Passenger 13 24 10 18 0 1 66
Ferry 6 0 0 0 10 5 21

Other berths 194 22 167 64 61 76 584
Barge 126 11 133 33 36 15 354
Mooring 39 7 19 9 20 30 124
Inactive 29 4 13 14 5 31 96
Other 0 0 2 8 0 0 10

Total 761 349 786 414 365 483 3,158

aIncludes those commercial cargo handling facilities with a minimum alongside depth of 25 feet for coastal ports and 18 feet for Great

Lakes ports.

SOURCE: U.S. Department of Transportation, Maritime Administration, Office of Ports and Domestic Shipping, 1998.
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Table 1-23
U.S. Inland/Riverport Terminal Facilities by River System and Type, 1997
General Dry bulk Liquid bulk

System cargo Grain Coal Ore Other Petroleum LPG Other Multi-purpose Total
Mississippi river 61 244 238 8 533 263 4 210 187 1,748
Columbia/Snake rivers 9 27 0 0 18 2 0 5 3 64

Total 70 271 238 8 551 265 4 215 190 1,812
SOURCE: U.S. Department of Transportation, Maritime Administration, Office of Ports and Domestic Shipping, 1998.

Port Issues

Many complex issues affect U.S. public ports, including financing current opera-
tions and future terminal development, complying with environmental laws and
regulations, dredging, and addressing the challenges posed by global shipping
alliances. (Environmental and dredging issues are discussed in chapter 4.) In addi-
tion, our nation’s growing use of intermodal transportation depends on improved
landside access to marine terminals, which in turn may depend on port involvement
in transportation planning. How these issues are resolved is important not only to
the public port industry, but to many other industries and the nation because of the
key role ports play in intermodal transportation and national defense.

Impact of the Next Generation Containership. U.S. ports are continually faced with
the challenge of handling larger ships. Currently, the next generation of container-
ships (megaships) is causing the most concern. These ships require sophisticated and
efficient ports and terminal facilities with excellent landside intermodal connections.

Megaships are being constructed with carrying capacities ranging from 4,500 to
over 8,500 TEUs and fully loaded design drafts of 40 to 46 feet (USDOT MARAD
1998). To accommodate these vessels, channels, berths, and turning basins will
need depths approaching 50 feet. Most U.S. ports are currently unable to handle
these ships (table 1-24). Only 4 of the top 10 U.S. container ports, which handle
nearly 80 percent of the container traffic, have existing channel depths of 50 feet or
more. Thus, dredging has become the leading issue concerning the ability of U.S.
ports to handle megaships.

At many ports, the economics of these new vessels may result in fewer port calls or even
no port calls from megaships. Additionally, megaships will impact terminal facilities,
requiring larger cranes, berths, storage yards, and improved information systems.
Landside access will also have to be improved to handle peak volumes of rail and truck
traffic. Many U.S. ports have begun major expansion projects to address this issue.

Impact of Global Shipping Alliances. Today, global shipping alliances are a fact of
life in world trade as carriers seek to reduce costs and increase their return on
investment (USDOT MARAD 1998). These alliances could have major ramifica-
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tions for U.S. public ports. Among the many pos-
sible outcomes resulting from these carrier
alliances are fewer port tenants and a downward
pressure on port tariffs and fees. Carrier alliances
are likely to have greater leverage on ports than a
single carrier in negotiating favorable tariffs, fees,
financing, and services. For some ports, this
could mean the loss of alliance business as a
direct port call, or at a minimum, a reduction in
cargo and vessel calls. Some ports may offset the
loss of business by becoming feeder ports that
shuttle goods to and from neighboring hub ports.

Global shipping alliances may provide benefits as
well. These include the potential to reduce oper-
ating costs and expand trade
Participation in shipping alliances may also
improve overall transit times, i.e., the time
between load point to discharge point for car-
goes. Improving transit time is critical as manu-

routes.
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Table 1-24
Water Depth of Top 10 U.S. Container Ports
Container
Channel Berth  port rank
Port depth, ft.  depth, ft. (1997)
Long Beach, CA 76 35-50 1
Los Angeles, CA* 45 45 2
NY/NJ® 40 35-45 3
Charleston, SC 42 40 4
Seattle, WA 175 40-50 5
Oakland, CA 42 35-42 6
Hampton Roads, VA 50 32-45 7
Miami, FL 42 42 8
Houston, TX" 40 38-40 9
Tacoma, WA 40-50 40-50 10
E 50-foot project underway.
45-foot project authorized.
SOURGCE: Mark Lambert, ed., (London: National Magazine Company, Ltd,
1999).

facturers and distributors reduce warehousing requirements by requiring just-in-

time delivery standards.

Some ports may become alliance load centers. Although many factors determine
port selection, those ports with modern facilities, deep channels, good landside
transportation access, and large local markets will be in the strongest position to

negotiate with carrier alliances.

Landside Access. Landside access, which is often impeded by inadequate highway
and rail access from the port or marine terminal to the distribution centers, is a per-

sistent problem at many U.S. ports.

A 1997 update of a 1991 American Association of Port Authorities survey indicat-
ed that landside access to U.S. ports and marine terminals showed some improve-
ment during the six-year period, but significant obstacles remain. Over one-third of
ports still experience major truck-access impediments. Rail-access impediments, due
to bridge clearances or distance from terminals, still affect nearly one-third of all sur-
vey respondents. Overall, one-third of all U.S. coastal ports still experience infra-

structure impediments in rail (and/or) truck access (USDOT MARAD OPDS 1998).

The National Highway System (NHS) Designation Act of 1995 identified 104
highway connectors to marine terminals. An additional 143 connectors to marine
terminals were identified in a recent MARAD Report to Congress on the status of

public ports (USDOT MARAD OPDS 1998).

7 Public Law 104-59, 109 Stat. 568 (1995).
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Table 1-25
Operation and Maintenance Cost per Commercial Lockages per Lock Site, Traffic per Lock Site,
Fuel Tax Waterway System, 1990-94

Average
annual
Average annual commercial Average
Average annual Average commercial lockage per O0&M $ cost
Average annual ton-miles per  annual 0&M lockage per lock site, per
Lock site ton-miles lock site cost year, LPMS LPMS and commercial
Segment reporting (thousands) (thousands) ($ thousands) and estimates estimates lockage
Green-Barren 2 525,543 262,772 1,320.93 4,477 2,239 295
Gulf Intracoastal (GIWW) 12 21,353,637 1,779,470 32,773.44 104,147 8,679 315
Monongahela 9 1,441,407 160,156 12,886.99 33,467 3,719 385
Ohio 20 58,465,957 2,923,298 45,391.90 103,179 5,159 440
Atchafalaya-0ld-River 2 587,550 293,775 1,507.42 2,679 1,340 563
lllinois 8 9,024,253 1,128,032 16,431.54 24,473 3,059 671
Black Warrior-Tonbigbee 6 5,876,988 979,498 13,367.28 19,679 3,280 679
Kanawha 3 1,537,022 512,341 8,447.72 11,949 3,983 707
Columbia-Snake 7 1,387,730 198,247 7,768.86 8,347 1,192 931
Tennessee 9 6,876,376 764,042 11,406.32 11,820 1,313 965
Tennessee-Tonbighee 10 984,071 98,407 15,740.24 11,846 1,185 1,329
Middle Mississippi 1 18,594,214 18,594,214 11,765.14 8,595 8,595 1,369
Allegheny 8 50,475 6,309 7,975.50 5,523 690 1,444
Upper Mississippi 28 15,641,025 558,608 87,238.70 60,293 2,153 1,447
Kaskaskia 1 55,587 55,587 1,719.62 1,131 1,131 1,520
Arkansas 17 1,814,784 106,752 25,558.22 14,961 880 1,708
Cumberland 4 1,342,155 335,539 7,901.68 2,514 629 3,143
Red 3 368,405 122,802 5,497.62 1,679 560 3,274
Ouchita-Black 4 127,259 31,815 4,426.78 661 165 6,697
Alabama-Coosa 3 149,604 49,868 7,372.90 1,017 339 7,250
Appalachicola-
Chattahoochee-Flint 3 66,024 22,008 8,427.14 1,089 363 7,738
Atlantic Intracoastal (AIWW) 3 356,604 118,868 17,705.40 1,274 425 13,897
Kentucky 4 17,118 4,280 notincluded - - -
Pearl (West Pearl) 3 7 2 notincluded - - -
Williamette 1 8,587 8,587 notincluded - - -
Total 171 146,652,382 857,616 352,631.34 434,800 2,667 811

NOTE: This table excludes data for the following segments without locks: Lower Mississippi, White and Missouri Rivers. Lock sites reporting to the U.S. Army
Corps of Engineers totaled 199 in 1994.

SOURCE: Institute for Water Resources, Traffic and Cost Relationships of the Inland Waterway System. L. Warner and J. Lane, eds.

The Transportation Equity Act for the 21st Century (TEA-21),° Section 1106(d),
directed the Federal Highway Administration to conduct a freight study to evaluate
NHS connections to terminals and their related investments. The purpose of the NHS
Connector Condition and Investment Study is to characterize the nature and extent
of physical and operational problems on freight connectors. This effort culminated in
a report to Congress delivered in the spring of 2000, as mandated by TEA-21.

¥ Public Law 105-178 (July 22, 1998).
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Waterways Issues

Locks and Dams. Locks and dams represent the most important public capital
investments in waterway infrastructure. The costs of operating and maintaining
these facilities are funded by general federal revenues. The U.S. Army Corps of
Engineers (USACE) is charged with the task of allocating funds for operation and
maintenance (O&M) costs of locks and dams based on the condition and perform-
ance of each lock. The condition of a lock is a major factor that influences delays
and other measures of service quality.

For the commercial waterway operator, the time a tow spends underway converts
directly to ton-miles, while time spent at locks is an expense, regardless of whether
the tow is waiting or processing through the lock. Delay costs range between $250
to $350 per hour, based on a 15-barge tow pushed by a 2,200 to 4,400 horsepow-
er towboat (USACE 1997). Time delay and related expenses are a prime concern
of vessel operators and may be a factor used to prioritize improvements to the
inland waterway system. Delay time and lock-processing time can give some indi-
cation of the benefits foregone when specific improvement projects are put off.
During fiscal years 1991 through 1996, USACE capital outlays on that part of the
inland waterway system subject to the fuel tax averaged approximately $184 mil-
lion annually, while operation and maintenance costs attributable to navigation
averaged $447 million per year.

Table 1-25 presents selected data on locks and lockages (lock transits) along with
their O&M costs. The USACE estimates the systemwide average cost per com-
mercial lockage at approximately $800. However, average cost per commercial
lockage vary somewhat between segments of the same waterway and vary signifi-
cantly between different waterways depending on the number of locks and length
of the segment. For example, on six of the segments, costs exceeded $3,000 per
lockage during the 1990 to 1994 period (USACE 1997).
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chapter two

Shipbuilding

hipbuilding is an important industry in the United States and around the world.

U.S. shipbuilding is dominated by two main components: the commercial mar-
ket for large merchant ships and the military market. Although the U.S. share of
the global market for merchant vessels has declined in recent years, the U.S. mer-
chant shipbuilding market has recently rebounded. U.S. Navy construction, while
still below levels of the 1980s, has also increased slightly.

This chapter discusses the world orderbook for merchant vessels and U.S. ship-
building and repair activities, including the conversion and construction of barges
and ships used in inland waterways and coastal waters. It also reviews employment
in the U.S. shipbuilding and repair industry and describes federal assistance pro-
grams for U.S. ship owners.

WORLD ORDERBOOK

As of December 31, 1997, the world orderbook for merchant vessels 1,000 gross
tons (gt) and over comprised 2,604 vessels totaling 57 million gt (Lloyd’s Register
of Shipping). As shown in figure 2-1, Japan was the world’s leader in merchant
shipbuilding, accounting for 35 percent of the gross tonnage of merchant ships on
order, followed closely by South Korea with about 33 percent. The People’s
Republic of China was a distant third, with slightly under 6 percent of commercial
shipbuilding orders.
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Figure 2-1

Top 14 World Shipbuilding Orders (as of Dec. 31, 1997)

The United States ranked 14th among all
nations, with about 1 percent of the

Country
Japan
South Korea
China

Italy
Germany
Spain
Poland
Taiwan
Croatia
Denmark
Romania
Finland
Ukraine
United States

world’s gross tonnage on order, a decline
from 1.8 percent recorded in the previous
year. This decrease from 854,435 gt to
541,355 gt reflects ship deliveries made
between the fourth quarter of 1996 and
the fourth quarter of 1997, without com-
pensating replacement orders (USDOT
MARAD 1999).

U.S. SHIPBUILDING AND REPAIR

The U.S. shipbuilding industry, historical-

0 5 10 15 20 25 30
Percentage of gross tonnage

December, 1997).

SOURCE: Lloyd’s Register of Shipping, World Shipbuilding Statistics, (London:

ly, has constructed a large variety of
oceangoing merchant ships, such as
freighters, roll on/roll off cargo vessels,
containerships, bulk carriers, very large

3B 40

crude oil carriers, passenger ships, and

sophisticated liquefied natural gas carriers (USDOT MARAD 1999). It also con-
structs military combatant and auxiliary ships for the U.S. Navy.

Maijor Shipbuilding Yards

As shown in figure 2-2, commercial shipbuilding orders reached a low point in the
1980s. However, during this period, the largest naval construction program in peace-
time history took place, offsetting the drop in commercial orders for some shipyards.
But, since that time, U.S. Navy construction programs have also dwindled. The 1999

i
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0Of the 19 major shipbuilding and repair shipyards in the United
States, Newport News Shipbuilding, in Virginia, is one of only two
that construct large, oceangoing vessels; the other is Avondale
Industries of New Orleans, Louisiana.

through 2004 U.S. Navy shipbuilding program
calls for private shipyards to build an average of
fewer than 8 new ships per year, compared with an
average of 19 new ships per year in the 1980s (US
DOT MARAD OSC 1999). This curtailment in
Navy contracts has forced U.S. shipyards to find
commercial work to survive.

The U.S. Major Shipbuilding and Repair Base
(MSRB) provides information on ship construc-
tion and repair capability and activity in U.S.
shipyards. It includes only privately owned ship-
yards that can build or repair vessels of at least
122 meters in length. The Major Shipbuilding
Base (MSB) includes those privately owned ship-
yards with one or more shipbuilding positions
consisting of an inclined way, a launching plat-



Chapter 2 Shipbuilding <« 35

form, or a building basin capable of
accommodating a vessel at least 122
meters in length and a channel depth

Figure 2-2
U.S. Commercial Shipbuilding Orderbook History—Nonmilitary
Ships of 1,000 gt or Over (as of Dec. 31, 1998)

leading to the facility of at \urber of i G(mfgr?s”)s
1
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The MSB comprises 19 major private | 50+
shipbuilding and repair shipyards 40
(table 2-1). The geographic location T2
of these shipbuilding yards is shown | 307
in figure 2-3. Although 11 shipyards | 2

were involved in private new con- o
struction, only two yards were
involved in constructing large ocean- 07 et
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going commercial vessels: Newport Year
News Shlpbulldmg, Newport News, SOURCE: U.S. Department of Transportation, Maritime Administration, Shipyard Activity

Virginia; and Avondale Industries of | Reports, 1975-1998.
New Orleans, Louisiana.
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More than 200 privately owned firms are involved in repairing ships in the United
States, but only 73 yards are classified as major repair yards with the capacity to
handle vessels over 122 meters in length. However, only 33 of the major repair
shipyards have drydocking capabilities. Table 2-2 lists the dry-docking facilities by
geographical area. These firms provide a variety of services, from simple repairs to
major topside<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>